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ABSTRACT- 

■ This report focuses on the' evidence about the health 
.consequences of smoking for women, and is intended to sepve-the .< 
public health and medical communities as a unified source ot existing 
scientific research. Th^ major issues about tobacco use and women 1 s 
health are examined, including trends in consumption, biomedical 
evidence, and determinants of smoking initiation, maintenance, and - 
cessation. The biomedical aspects of* smoking are presented in terms 
of mortality, morbidity, cardiovascular* diseases, cancer, pregnancy 
and infant, health, peptic ulcer disease, drug reactions and 
interactions, food constituents, and responses to .diagnostic tests-' 
The psychosocial and behavioral aspects, of smoking in women are * • 
discussed, along with the documented increases in, the risk of 
contracting lung cancer, heart disease, or lung disease. Ihe harmful 
effects of pregnant mothers 1 smoking behaviors* are also documented- 
Additionally , recent data are enumerated to indicate a trend of 
.decreasing tobacco usage among women in response to the warnings of 
the government, voluntary agencies, and physici'ans* (Author/NRB) 
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The Honorable Thomas P.. O'Neill, Jr. I a 
Speaker of the House of Representatives » * 

'Washington,. D.C. 20515 

„ Dear^Mr. Speaker: 

I hereby submit tfie 12.th annual report that the 
Department of Health, , Education, and Welfare (DHEW) has 
prepared for Congress as required by the Public Health 
Cigarette Smoking Act of 1969, Public Law 91-222, and its 
predecessor, the Federal Cigarette labeling and ^dvertisi ng 
Act. This report is one of the most alarming in the series 

> *V , 

lb ^clearly establishes that women smokers face the same 
nisks as^to^n smokeCs of lung cancer, heart disease, lung 
disease and other consequences. Perhaps more disheartening 
is the harm which mothers 1 smoking causes to their unborn- 
babies -and infants. , , 

The report is not all bad news. It presents recent 
data showing that women are turning away from smoking in 1 
response to the warnings 6f government, voluntary agencies 
and physicians. The precipitate rise in women's deaths from 
lung cancer and chronic lung disease demand that this trend 
away from cigarettes be accelerated. Our sc^ntists expect 
that by 1983, the' lung cancer. death'rate will exceed thatof 
any other type of cancer among women. 

* * 

Citizens o£ our free society may decide for themselves 
whether to smoKe cigarettes. The health consequences of 
this decision-make it imperative for their government to 
assure that the decision 'is a^L informed one. This series 
/of reports is one way in which I>HEW is striving to meet 
this critical* responsibility. 
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Si ninety yours^ 

kr--. )Mi J J 

Patricia Roberts HaVris 




PREFACE . \ 
' This report is mure than a factual review uf the health conse-* 
quinces of smgking for women. It i» a document whicfh, chal- 
lenges our society and, in particular, our medical and public 
health communities. 

This report points out that the first signs of an epidemic of 
smoRfrig-related disease among women are now appearing. Be- 
cause women's cigarette use did not become widespread until, 
the onset of World War II, those women with the greatest inten- 
sity of smoking are now only in their thirties, forties, and fifties. 
As these women gn^^>lder, and continue to^moke, their bur- 
den of smoking- re l«^Pbsease"w r i 11 grow larger. Cigarette smok- 
ing now contributes^^ one-fifth of the newly diagnosed cases of 
cancer and one-quarter of all cancer deaths aroong women- 
more cancer and more cancer deaths among women than can be 
attributed to any other known agent. Withift three, years, the 
lung cancer deat 4 h rate is expected to surpass that for breast 
cancer. A similar epidemic of chronic obstructive lung^disease 
among women has also begun. 

Four nfrain themes emerge from this report to guide future 
public health efforts. 

First, women are not immune to the cTamaging effects o'f 
smoking already documented for men. The apparently lower 
susceptibility to smoking-related diseases among women smok- 
' ers is an illusion reflecting tfre fact that women lagged one- 
quarter century behind men in the^r Ividespread^use of cigar- 
ettes.' « , 

Second, cigarette smoking is^ major threat to the outcome of 
pregnancy and Well-being of the newborn baby. 

Third, women may not start,smoking, continue to smoke, quit 
smoking, or fail to quit smoking for precisely the same reasons 
as men. Unless future research clarifies these differences, we 
will find it difficult to prevent (nitration 01* to pro^note cessation 
of cigarette smoking among women. * t 

^Fourth, the reduction of cigarette smoking is the keystone id 
our nation's long term strategy to promote a healthy lifestyle 
for women and men of all rac^\ and ethnic groups. 

The Fallacy of Women's Immunity , j 

All of the major prospective studies of smoking and mortality 
have reached consistent conclusions. -Death rates from coronary 
heartr disease, chronic lung disease, lung cancer, and overall 
mortality rates are significantly .increased atmong»buth women 
and men smokers. These risks increase with the amount 
smoked, duration of smoking, depth of inhalation, and the "tar" 
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ai?d nicotine delivery of the cigarette smoked. 

In these studies, conducted during the past three decades, 
relative mortality risks among female smokers' Appeared to be 
less than those of male smokers. It is now clear, howevef, that 
these studies were comparing the death rates of a generation of 
established, lifelong male smokers with a generation of women 
who had not Vet taken up smoking jvith full intensity Even 
those older women who reported smoking a large number of 
cigarettes per day -had not smoked cigAettes in the same wav as* 
their male counterparts. Now that the cigarette smoking char- 
acteristics of women and men are becoming increasingly simi- 
lar; their relative risks of smoking-related illness , will become 
x increasingly similar. 

This fallacy of women's apparent immunity is clearly illus- 
trated by differences in the timing of the growth in lung cancer 
among men and wotnqfi in this century. Lung cancer deaths 
. amon^males began to ihcrease during the 1930s, a» those men 
* who had converted from other forms of tobacco to cigarette 
smoking before the turn of the century gradually accumulated 
decades of inhaled tobacco exposure. By t>he time of the first 
retrospective studies of smoking and lung cancer in 1950, two 
entire generations of men had already become lifelongcigarette 
smokers. Relatively few women from these generations smoked 
cigarettes, and even fewer^ad smoked cigarettes since their 
adolescence. Those young women who had taken up smoking 
intensively during World War II were only in their twenties and 
thirties. In 1950, women accounted for less than-on^ in twelve 
deaths from lung cancer. & , - ' . " 

Thereafter, the age adjusted lung cancer death rate among 
women accelerated, and the male predominance in lung cancer", 
declined. Lung cancer surpassed uterine cervical cancer as a 
cause of death in women. By 1968, as the findings of many large 
population prospective studies were being published, women 
^ amounted for one-sixth of all lung cancer deaths. These studies 
found that women cigarette smokers had 2.5 to 5 times greater 
death rates from lungcapcer than women nonsmokers. By 1979, 
women accounted for fully one-fourth of all lung caficer deaths. 
Over the next few years, women cigarette smokers' risk of lung 
^ cancer death will approach 8 to 12 tinges that of women 
nonsmokers, the same relative risk as that of men. 
t Lung cancer has four main histological types; epidermoid, 
small cell, adenocarcinoma, and large cell carcinoma, As several 
studies have shown, the incidence of each of these types of lung 
cancer displays a clear relationship to cigarette smoking among 
"both men and women Epidermoid and small cell lung cancer 
appear to be more prominent among men, while adenocar- 



cinoma of the lung now appears to be more* prominent among 
women, • 

The Recent acceleration of lung cancel incidence among 
women (has in fact Bteien'more rapid than the Corresponding 
growth of lung cancer among men in the ,1930s. Again, this dif- 
ference in the initial rate of acceleration. of lung cancer inci- 
dence does not refute,the demonstrated causal relation between 

n cigarette*>moking and lung/ancer among ijoth sexes. Instead, 
differences in the\nate of increase of lung cancer incidence may 
reflect changes in t^he carcinogenic^ properties of cigarette 

• smoke, th'e style of cigarette smoking, or the' interaction of- 
cigarette, smoking with other environmental hazards. It is 
noteworthy that those men who died of lung^ancer in the 1930s 

1 came from a generation that -had gradually converted to 
9igarettes from other, non-inhaled forms tobacco. By con- 
trast, the first regular tobacco users among women were alrrtost 
exclusively cigarette smokers. A 

The 1979 Report on Smoking and Health documented numer- 
ous instances wh.ere cigarette smoking adds to the hazards of 
the workplace environment among men. Among women, this, 
report reveals two such occupational exposures— asbestos and 
cotton dust — which have been clearly demonstrated to interact 
with cigarette smoking. The fact that evidence is limited among 
women does not imply that women are protected from the 
darrgerous interactions of smoking.and occupational exposures. 

' Pregnancy, Infant Health, and Reproduction 

Scientific studies encompassing various races and ethnic 
groups, cultures and countries, involving huqdreds'of 
thousands of pregnancies, have shown that cigarette smoking 
during pregnancy'significantly affects the unborn fetus and the 
newborn baby. Tnese tiamagjng effects have been repeatedly 
shown to operate independently of all other factors that influ- 
ence the outcome of pregnancy. The effects are increased by 
heavier sfonoking and are reduced" if a woman stops smoking 
during pregnancy. 

Numerous tox>c Substances in cigarette smoke, such as 
nicotine arrd hydrogen cyanide, cross the placenta to affect £h<e 
fetus directly; The carbon monoxide from cigarette smoke is 
transported into the fetal blood and deprives the growing baby 
of % oxygeri. Fetal growth is direcfly nrtarded. The resulting re- 
duction in fetal weight an^ size his many unfortunate conse- 
quences. Women who^moke cigarettes during pregnancy have 
more spontaneous abortions, and .a greater incidence of bleed- 
ing during pregnancy, premature and prolonged rupture of am- 
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niotic membranes, abruptiu placentae an^ placenta previa. 
Wo.men*who smoke cigarettes during pregnancy have more fetal 
and neonatal deaths than nonsmuking pregnanfwomen. A 
tion ^twieen maternal smoking and Sudden Infant Death Syn- 
drome has now been established. 

The direct harmful effects of smoking on the fetus have long 
term consequences. Children of mothers who smoked during 
pregnancy lag measurably in physical growth, there may also 
be effects on behavior and cognitive development. The extent 
of these deficiencies mcreases^with the number of cigaret- 
tes smoked. 

The damaging effects of maternal smokmg on infants are not 
restricted to pregnancy. Nicotine, a known poison, is found in 
the breast milk of smoking mothers Children whose parents 
smoke cigarettes have more respiratory infections and more* 
hospitalizations in the first year of life. 

Women who smo-ke cigarettes have more than three times the 
risk of dying of stroke due to subarachnoid hemorrhage, and as 
m&ch as two times the risk of dying of heart attack in compari- 
son to nonsmoking women The use of oral contraceptives in 
addition to smoking, however, causes a Markedly increased risk, 
including^ 22-fold increase in the risk of subarachnoid hemor- 
rhagic stroke and a 20-fold increase in heart attack in heavy 
sjriokers. 

Why. Do Women Smoke? 

Cigarette consumption in this country fs now declining. An- 
nual per capita consumption has decreased from 4,258 in 1965 to 
an estimated 3,90Q in 1979. From 1965 to 1979, the proportion of 
adult male cigarette smokers declined from 51 to 37 percent. Not 
only have millions of men quit smoking, but the rate of initia- 
tion of smoking among adolescent males has<now slowed. 

From 1965 to 19?6, the proportion of adult wqmen cigarette 
smokers remained virtually unchanged at 32 to 33 percent. 
Since 1976, however, the proportion of adult women cigarette 
smokers appears to have declined to 28 percent. Although adult 
women are now beginning to quit smoking at rates comparable 
to adult men, the rate of initiation of smoking am^jng younger 
women has not declined. 

This report documents numerous differences by sex in the 
perceived role of cigarette smoking, in attitudes tow r ard health 
and lifestyle, and i/i methods of coping with stress, anger, and 
'boredom. Yet the significance of these differences, and their 
relation to differences in smoking patterns*, remains poorly un- 
derstood. 
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"Although it is frequently oblei'ved f hat 'women in organized. 
smoRmg ce^ation program., have more severe withdrawal 



: mpt T an<i loWer r ates of successful quitting- than men. 
these observations have not been systematically confirmed for 
he general population. In the past, women may have attempted 
to quit or succeeded in quitting smoking less frequently than 
men The recent decline k n the proportion of women smoker? 

tm7r 7 T^^' W " men ' S att ^P^ ^d successful qu.t-' 
iing rate, have now increased 

Although weight gain ... a frequently cited consequence of 
qu, ting .mok.ng. the association of weight gain with cessation 
f ynokmg has not been the subject of sufficient scrut.nv. Con- 

' n nulatun 7 W ' ( ' a f efUl m ^- r ^ m ^t on representative 
populations of women do not exisf. The impact of the fear of 

" - J! S, a ' ,UItt ' n ^ haS not been adequately examined. If 
*e.ght gam doe. result from cessation of smoking. ,ts exact 
mechanism must be determined 
Kven more problematic are marked differences bv sex in the 
-^tribuf on of smokmg preval^-e by occupation. Men with ad- 
anced education an<IW<s7,nal occupation have taken the 
■ad in quitting smo^g. bu4 women ,n administrative and 

ZTxllt P T::' relat ' Vely h '^ h Smokln ^ Prevalence 

oron rf, ? ""V '"' feWer male P h > sic,ans smoke, the 
proportion, of agarette\mokers among women health" profes- 

mgly high SPeC,a • ^ psycholo * lsts - remain -disturb- 

Recent changes , n smoking prev'ajence among black women 

' "^^1^ >le<1 th ° Se /' f the ^' neral P"P"'at,on. From v 
Ubo t( , i ,,u, h proportion of black women cigarette smokers 
dec lined from .54 to 29 percent, while the proportion of black men ' 
smokers declined from 61 toM2 percent. However. difference^ 
race in the onset, maintenance, and cessation of smoking have 
not been adequately explored Little is known about cigarette 
poking among other ethnic and -minority groMps. 

Adolescent Smoking , . 

The health consequences of smoking evolve over d lifetime 
hvu ence continues to accumulate, for example, that cigarette, 
smoking produces measurable lung changes in adolescence and 
voung adulthood Voting cigarette smokers of both sexes .show 
more evidence of small airway dysfunction, and a higher preva- s 
lence of cough, wheezing phlegm production and other 'respira- 
tory symptoms The health damage due to cigarette smoking 
increases when an individual begins regular smoking earlier in 
lite. Yet. as this report documents/the average age of onset of 
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regular smoking among women has continuously declined dur ? 
ing the last 50 vears, and continues to decline. 

According to a recent survey'by the National Institute of 
Education, cigarette smoking among adolescent girls now ex- 
ceeds that among adojescent boys. In the 17-19 year age group, 
there are almost 5 femde cigarette smokers for every 4 male 
cigarette smokers. The causes of this inversion are far from 
clear. We do not yet understand the signal events in the mitia- ^ 
tion of smoking amongyoung women. It is possible that parents # 
set examples concerning lifestyle, health attitude, and risk- , 
taking much earlier in childhood. The beginning of junior high 
school or entrance into the work force may he equally critical 
events. We do not know enough about an adolescent's sense of 
competence and self-mastery, and how these roles-diffei 1 among 
women and men. Although smoking patterns among girls corre- 
late with parental, peer and sibling smoking habit/, educational 
level type of school curriculum, academic performance, 
socioeconomic status, and othefforms. of substance abuse, the 
practical significance of these empirical correlations is unclear. 

Women and the Gaging Cigarette ^ • 

As this report documents,*the proportion' of men ,and women 
smoke** using brands with lowered I'tar" and nicotine con- 
tinues to grow. Adolescents of both sexes have followed s thiS 
trend, to the point where*nonfilter cigarettes are relativel^'are 
among voting adults. 

Although the preponderance of scientific evidence continues 
to*suggest that cigarettes with lovcer "tar" and nicotin^are less 
hazardous, four serious warnfngs are in order. 

First, the reported "tar" and/nicotine deliveries of cigarettes 
are standardized machine measurements. They do not neces- 
sarily represent the smoker's actual intake of these substances. 
Evidence is now mounting -that individuals who switch to 
cigarettes with lowered "tar" and nicotine inhale more deeply, 
smoke a greater pr6portion of their cigarettes, and In some 
cases smoke more cigarettes. 

Secpnd, "tar" and nicotine are not the only dangerous chemi- 
cal components of cigarette smoke. Many conventional filter 
cigarettes, in fact, may deliver more carbon monoxide than non- 
filter cigarettes. 

Third, it has not been established that lower "tar" and 
nicotine cigarettes hflve less harmful effects on the unborn 
fetus and baby; on women and men at high risk for developing 
coronary heart disease, such as those wjth elevated cholesterol 
or high bipod pressure; or on workers with adverse occupational 
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expires. It has not been establisT/ed that switching io a lower 

vL)L,r K n ' C f ne /' Karette has any salut ar> effect on indi- 
viduals who already have smokmg-related illnesses, such as 
coronary heart d.sease.schronic bronchitis, and .emphysema. 

Fourth even the lowest yield cigarettes present health 
nazards for both women and men that are verv much hither 
than smoking no cigarettes at all. 
The single most effective way for both women and men S m». 
'^mokmg t , he hazards ass ociated with cigarettes is to quit 

A's this report demonstrates, little is knownabout the effects 
of these product changes 0 n the initiation, maintenance and 
Kl particularly ampng women/it has not 

IowLh "/ »" ed | whether the availabihty-of cigarettes with 
owered tar and nicotine has made it easier for voung women 
to expenment^with and became addicted to cigarettes. It is not • 

' orZ? 71 t r TS ° f l0W6St yi6ld ^ ar ettes are more 

or less likely to attempt to quit, or'to succeed ,n quitting than 
smokers of conventional f.ltertip or nonf.lter cigarettes The 
extent to which the act of switching to a lower "tar" cigarette 
serves as a substitute for. qu,tting\n a V differ among women 
dnu men. > 

Public Health Responsibilities 

Th.s report, which includes data compiled by individuals from 
both inside and outs.de the Government, has confirmed in every 
n,f f dgeme u nt of the World Health Organ.zation that there 
can no longer be any doubt among informed people that ' 
cigarette smok.ng is a major and removable cause of ill health 
and premature death. 

Each individual woman must make her own decision about 
th.s significant health issue. Secretary Harris has noted fhat 
the role of the -Government, and all responsible health profes- 
sionals, is to assure that th.s decision is an informed 'one In 
.ssu.ng th.s report, we hope to help the public health community 
accomplish this purpose. 



Julius B. Richmond, M.D. 
Assistant Secretary for Health and 
Surgeon General 



ERIC 



xi 



ACKNOWLEDGEMENTS 

t u h,S u! P °rn WaS pre P ared b >' agencies of the U.S.* Department 
o S£rifc EduC f ion i ;. and Welf are under the general editorship 
Of the Office on Smok.ngand Health, John M. Pinney, Director 
Consulting scientific editors were David M. Burns M D As" 
sjstant Clinical Professor of Medicine, Pulmonary Division - 

John H. Holbrook, M.D., Associate Professor of Internal 
M*d,c,ne, University of Utah Medical School, Salt Lake dty 
Uan Contributinsr scientific editors were Joanne Luoto, M D 

Lw"nV ^"r 1 ? ffiCer ' ° ffiCe on Smoki ** and Healthi 
RockvUl^ Maryland, and Kelley L. Phillips, M.D., M.P.H , Ex 

Ey,a°nd S ' ^ °" and Health/Roe^fle, 

\ ■ 

Introduction and Summary 
Office on Smoking and Health 

Patterns of Cigarette Smoking 
Office on Smoking and Health • 

* Jeffr f ey , E - HarVis ' M " D - Ph-D., Associate Professor, Depart- 
ment 0 f Economics, Massachusetts Institute of Technology 
Cambridge, Massachusetts; Clin.cal Associate, Medical Serv-' 

sachuse^ H -°? ita1 ' B ° 5ton ' M.T ' 

Mortality ■ . 

National Heart, Lung, and Blood Institute 
. Eugene Rogot, M.A., Divisic* of Heart and Vascular Diseases 
National Heart, Lung, and Blood Institute, National Ittsti 
tutes of Health, Bethesda, Maryland ^ 
Thomas J^Thom, Division, of Heart and Vascular Diseases 
Nat.onal Heart, Lung, and Blood Institute, National Inl 
tutes of Health, Bethesda, Maryland." ' % - 

Morbidity 

National Center for Health'Stati^tics ' 

Ronald W. Wilson, M.A., Chief, -Health Status and Demo- 
graphic Analysis B^ch, Division of Analysis, Nat.onal Cen- 
ter for Health Statistics, Hyattsville, Maryland. 
Cardiovascular Diseases » 
National Heart, Lung, and Blodd Institute ' " 
G. C McMillan, M.D., Ph.D., Associate Director for Etiology of 
vl2?£ * nd ' H Y**"*™o n , Division of Heart and 

STn t DlS ^ s '. Natlonal 'Heart, Lung, and Blood" Insti- 
tute, Nat.onal .Institutes of H.ealth, Bethesda, Maryland. • - 

eric i: 



r 



ERIC 



Cancer . , * 

National Cancer Institute 4 
Jesse L. Steinfeld, M.D., Dean, School of Medicine, Medical 
College of Virginia, Virginia Commonwealth University, 
Richmond, Virginia. * ' 

Son-Seoplastic B ronchopulrnona ry Diseases " 
National Heart/Lung, and Blood Institute 
Richard X. Bordow, M.D., Associate Director of Respiratory 
Medicine, Brookside Hospital, San Pablo, Californra. 
Claude J. M. Lenfant, M.D./ Director, Division of Lung Disk 
eases, National Heart, Lung, ancl Blood Institute, National 
Institutes of Health, Bethesda, Maryland. / 
BaVbara Marzetta Liu f S.M., Division o£Uung Diseases, Na- 
tional Heart, Lung, ^nd Blood Institute, National Institutes 
of Health, Bethesda, Maryland. 

Eric R. Jurru#, Ph.D., Division of Lung Diseases, National 
Heart, Lung, and Blood institute, National Institutes of 
Health, Bethesda, Maryland. 

Interaction Betueen'S making and Occupational Exposures 
National Institute of Occupational Safety and Health 
Jeanne M. Stellman, Ph.D., Associate Professor, Columbia 
.University, School of Public Health, New York, New York. 
Steven D. Stellman, Ph.D., Assistant , Vice-president for 
Epidemiology, American Cancer Society, New York, New 
York. ^ 1 

Pregnancy<<%nd Infaiit Health 

National Institute 6f Chil3 Health &nd Human Pevelopment 
Eileen G. Hasselmeyer, Ph.D., R.N., Associate Director for 
Scientific Review*, National Institute of Child" Health and 
Human Development, National Institutes of Health, 
Rethesd-a, Maryland. . 1 

Mary B. Meyer, ScM., Associate Professor of Epidemiology, 
Johns Hopkins University, School of Hygiene and'Pubhc 
Health, Baltimore, Maryland. 

Lawrence D. Longo, M.D., Profe«or of Physiology > ah~3* of 
Obstetrics and Gynecology, LomaWinda University School of 
Medicine, Loma Linda, California. , 

Donald R. Mattison, M.D., Medical Officer, Pregnancy Re- 
search Branch, National Institute of Child Health and 
Hitman Development, National Institutes of Health, 
Bethesda, Maryland. 

Peptic Ulcer Disease 

National Institute Arthritis, Metabolism ar\d Digestive 
Diseases % 

Travis E. Solomon, M.D., Ph.D., Center for Ulcer Research 



!w~ VeteCanS * d » in ^ion Wadsworth Medical 

' Med L an T U r ei 7 ity ; * Calif0r " r>ia ' Los A ^les Schoo of 
Medicine, Los Angeles, California. 

/n<emcfion 8 ofiSfnoking with Drugs, Food Constituents and 
Responses to Diagnostic Tests - nW> nd 

Fq*d and Drug Administration 

SSrfHSfc^K^ DiViSi ° n ° f Dru ^ Experience, 
Food I? S and Epidemiology, Bureau of Drugs 

Food and Drffe Administration, ftrokville, Maryland 1§ 

^ d°Hea th U nV n DrU ? Abuse -nd National Instit^e'bf 
u»awid Health and Human Development 



' J?"^ 1 ^*?; Ph.D.-Jiesearch Psychologist, Veterans Ad 

search P°svch T Cal and A ^ 

search Psycho ogrst, Department bf Psychiatry and' 

B.obehavioral Sciences, School of Medicine, Un versity of 
California. Loa An^loc r„i;* ^ ' ^ lllvei5 >^y 01 



California, Los Angeles, California. 

Heklth ^ n ' SWi ? , ^ h c D > Seni ° r Rese 4 ch Associate (Public 
Health, Sociomedical Sciences), Center }or Sociocultural Re 
. search.on Drug Use, Columbia University, ^Y 0 rk New 

Maintenance and Cessation 



Th 



^v^ouwUIJ - -» 

fT 6 ? n g erman > M -A-; Department of jPsy^hology Unfver 
2? ° f p Ca ^ 0rnia '> 0S A 'n^les, California.- ^ **' U ^ 
Ellen R, tfhtz, Ph.D., Research Psychologist Veteran, AH - 

sr;:rpr y cho e f cal t Cen n ter ' ^^S' Siss 2 ; 

searc^ Psychologist Department of Psychiatry "and 
B,obehayio.al Scienc*. School of' Medicine diversity of 
California, Los Angeles, California. . university of 

The -editors acknowledge wfch^atiAide the ; many distin- 

preptatSno IT ^t^*' Md a--ted4n the 

preparation of this report by coordinating manuscript oreoara- 

SlHne?r AT' M , D " M -^ H -' Cha -man, Texas Interagency 
qfenar m Smoking and Health, Practicing Jnternal 
Medicine, Fort Worth, Texas " interna/ 

Josephine D, Arasteh.Ph.D., Health Scientist Administrator, 



XV 



' Human Learning ana Behavior Branch, Center for Research 
- for Mothers and Children, National Institute of Child Health * 
and Human Development, National Institutes of Health, 

Bethesda, Maryland. 
*• Lester Breslow.'M.D.. M.P.H., Dean, School of Public Health, 
f University of California at Los Angsts, Los Angeles, Cahfor- 

' • nia. ' * , „ ,. j 

1 A Soma Buist, M.D.. Associate Professor Medicine and 
Physiology, University of Oregon Health Sciences Center, 

* Portland, Oregon: , ' 

David M. Burns, M.D.. Assistant Clinical -Professor of 

Medicine, Pulmonary Division, University of_California at 

San Diego, San Diego, California. 
' Thomas C. Chalmers. M.D.. President and Dean. Mount Sinai 

Medical Center, New York, New York. . j 
' Florence L. Denmark, gh.D., Professor of Psychology, Hunter 

College of the City University of New York, and President of 

the American Psychological Association, New York, New - 

York. • 

Robert M. Donaldson, Jr./M.D., Chief, Medical Services, 
Westhaven Veterans Hospital, and Vice-Chairman; Depart- 
ment of Internal Medicine, Yale University School of 
Medicine,' New Haven, Connecticut. 

Joseph T Doyle, M.D., Professor of Medicine and Head, Divi- 
<(k s fon of Cardiology of the Department of Medicine, Albany 
Medical College' of Union University, Albany, New York. 
Elizabeth M. Earley, Ph.D., Chief, Section of Cytogenetics, 
Division of Pathology, Bureau of Biologies, Food and Drug 
Administration, Rockville, Maryland, * y 

Bernard' H. Ellis, Jr., Program Director for Smoking and Oc- 
' cupa'tional Activities, Office of Cancer Communications, Na- 
tional Cancer Institute, National Institutes of Health,* 
Bethesda, Maryland. » / 

Diane Fink, M.D., Associate Director, National Cancer lnsti- 

• tute, and Coordinator, Smoking, Cancer, and Health Program, 
National -Institutes of Health, Bethesda, Maryland. 
Harold'E. Fox, M.D., Associate Professor of Clinical Obstetrics 
and Gynecology, Department of Obstetrics and Gynecology, 
"College of Physician! and Surgeons, Columbia University, 

and Medical Di jwta| WesterD and Upper Manhattan 
Perinatal Netwojn WQM^ 'ork, New York. 
' Joseph H.-dajne^mi., Veterinary Medical Officer", Divi- 
sion of Veterinary 'Medical Research, Bureau of Veterinary 
. Medione, Foo^l and Drug Administratioij, Beltsville, Mary- 

Stanley N. Gershoff, Ph.D., Director, Nutrition Institute and 



ERIC 



Chairman, Graduate Department Nutrition, Tufts Univer 
sity, Medford, Massachusetts. v 

Mary E. Guinan, M.D., Glinieal Research Investigator, CHni- 
cal Studies Section, Venereal Disease Control Division, Cen- 
ter for Disease Control, Atlanta, Georgia! ^ 
Sharon M. Hall, Ph.D., Assistant Professor in Residence, Uni- 
versity of California at Sari Francisco,. Langley Porter Psy- 
chiatric Institute, San Ffancisco, California. ) 
Jane Halpern, M.D., Assistant Secretary for Policy Evalua- 
tion and Research, Office -of Health and Disability, United 
btates Department of Labor, Washington, D.C. 
Beatrix A. Hamburg, M.D., Senior Research Psychiatrist, 
'Laboratory of Developmental Psychology, National Institute 
of Mental Health, National Institutes of Health, Bethesda 
Maryland. , ' 

Virginia G. Harris, M.D., Director, Maternal and Child Health, 
Onondaga County Health Department, Syracuse, New York 
John H. Holbrook, M.D., Associate Professor of Internal 
Medicine, University of Utah Medial School, Salt Lake City, 
Utah. 

L. Stan ley James, M.D., Professor of Pediatrics, and of Obstet- 
rics and Gynecology, and Director, Division of Perinatal 
Medicine, College of Physicians and Surgeons, Columbia Uni- 
versity, New York, New York. 

Hershel Jick, M.D., Boston Collaborative- Drug Surveilfance 
Program, Boston University Medical Center, Waltham, Mas- 
sachusetts. 

Reese T. Jones, M.D., Professor of Psychiatry, Department of 
Psychiatry, University of California at San Francisco 
Langley Porter Psychiatric Institute, San Francisco, 
California. 

Philip Kimbel, M.©., Chairman, Department of Medicine 
Graduate Hospital, Philadelphia, Pennsylvania. 
Jan W. Kuzma, Ph.D., Chairman and Professor of Biostatis- 
tics, Department of Biostatistics and Epidemiology, Loma 
Linda University, Loma Linda, California. 
Abraham Lilienfeld; M.D., M.P.H., D.Sc, University Distin- 
guished Service Professor, Johns Hopkins School of Hygiene 
and Public Health, Baltimore, Maryland. 
Harold A. Menkes, M.D., Associate Professor of Medicine and 
Environmental Health Sciences, Department of Medicine, 
Johns Hopkins University, Baltimore, Maryland. 
Kenneth Moser, M.D., Professor of Medicine and Director 
Pulmonary Divisiop^Uhiversity of California' at San Diego,' 
San Diego, California. ' 
Mariquita Mullan. B.S.N. , M.P.H., Special Assistant to the Di- 

xvii 

9 



rector, National Institute of Occupational Safety and Health, 
Center for Disease Control, Rockville, Maryland. 
Janyce E. Notopoulos, Program Analyst, Office of^Pls^ing 
and Evaluation, National Institute^ Child Health and 
Human Development, National *fnst#?fctes of Health, 
Bethesda, Maryland. ~ . 

Atbert Oberman, M.D., Director, Divi$i(?n of Preventive 
Medicine, University VfMabajria in Birmingham Medical 
Center, Birmmghaw/Alabama. • ✓ 

Ralph S. Pa/feribatgW tf.D., D,R„P.H., Professor of 
Epidemiology,' Stanford University, School of .Medicine, Stan- 
ford, California, anc} Adjunct Professor of Epidemiology at the 
University of Calif^nia, School of Public Health, Berkeley, 
California. 

Richard Peto, M.D.,* ftadcliff Clinic, Oxford University, Ox- 
ford, England. \ 

Malcolm C. Pike, Ph.D., Professor, Community and Family 
Medicine, School of Medicine, University of Southern Califor- 
nia at Los AngeleS, Los Angeles,- California.^ 
Ovide F. Pomerleau, Ph.D^Professor of Psychology and Psy- 
chiatry, University of Connecticut, School of Medicine, Far- 
mington, Connecticut. 

"Philf H. Price-* M.D.; Medical^Officer, Metabolic Products 
Branch, Division of Metabolism and JEndocrine Drugs, 
Bureau of Drugs, FoQd and Drug Administration, Rockville, 
, Maryland. 

Dorothy P. Rice, Director; National Center for Health Statis- 
tics,*Office of the Assistant Secretary for Health, Hyattsville, 
Maryland. 

/Anthony Robbins, M,D., Director, National Institute of Occu- 
pational Safety and Health, Center for Disease Control, 
. Rockville, Maryland." 
Jucjith B. Rooks, C.N.M^.P.H., M.S., Office of the Assistant 
^Secretary for Health, 'Washington, D.C. 
Harold P. Roth, M.D., Associate Director for Digestive Dis- 
eases and Nutrition* National Institute of Arthritis^ 
Metabolism, and<£)i£estive Disea&es, National Institutes of 
Health, Bethesda, Maryland. 

Philip Sapir, Special Assistant to the Director for Behavioral 
and Social Sciences attd Chief, Human Learning and Behavior 
Branch, Center fpr 1 Research far Mothers and Children, Na- 
tional Institute of VS^ild Health and Human Development, 
National Institutes or ftealth, Bethesda, Maryland. 
Marvin A. Schniederman, Ph.D., Associate Director for Sci- 
ence Policy, National Career Institute, National Institutes of 
Health, Bethesda,<*MarylaQd. 

erxc rc 



Irving J. Selikoff, M.D., Professor of Community Medicine and 
Professor of Medicine, and" Director of Environmental Sci : 
* er\ces laboratory, Mount Sinai Medical Center, New York, 
ttew York. 

S. I. Shibko, Ph.D., Chief, Contaminants and Natural Toxfc- 
ants Branch, Division of Toxicology, Bureau of Foo.ds, Pood 
and Drug Administration, Washington, D.C. • - 
Jeremiah Stamler, M.D., Chairman, Department of Commu- 
nity health and Preventive Medicine, Northwestern Univer- 
sity *Medi<*al School, Chicago, Illinois. 

John E. Vanderveen,. Ph.D., Director, Division of Nutrition^ 
Bureau of Foods, Food, and 'Drug Administration/ 
Washington, D.C. 

Eve Weinblatt, Assistant Director for Research, Department . 
of Research and Statistics, Health Insurance Plan of Greater 
New Y6rfc, New 'York, New York. 

Samuel S. C. Yen, M.D., Professor and Chairhian, Department 
of Reproductive Medicine, University of California, S&n Dh 
ego, LaJolla, California. 4 \ 

\ . 
The editors also acknowledge the help of the following fetaff 
who among others assisted in the preparation of the report. 

John L. Bagjosky, Associate Director for Program Op^ea-. 
. tions, Office on Smoking and Health, Rockville, Maryland. 
Jacqueline O. Blandford,' Clerk-Typist, Office on Smoking and 
Health, Rockville, dryland. 

Bejty Budd, Secretary, OYfice on Smoking and Health, 
Rockville, Maryland. 

John F. Hardesty, Jr., Public Information Officer, Office on 
Smoking and Health, Rockville, Maryland. 
• Patricia E. Healy, Technical Information Clerk, Office x0 n 
Smoking and Health, Rockville, Maryland. 
Robert S. Hutchings, Associate Director for Information and 
Program Development, Office on Smoking and Health, 
RockviHe, Maryland. 

Margaret' E, Ketterman, Secretary,' Office on Smoking and 
Health, RockviHe, Maryland. 

Richard A.,Lasco, PH.D., Bureau of Health 'Education, Center 
for Disease Control, Atlanta, Georgia. ' 

Joanne^Luoto, M.D., M.P.H., Medical Officer, Office on Smok- 

.irtg and Health, Rockville, Maryland. 
9 Judfith L. Mullaney, I^L.'S., Technical Information Specialist, 
jj, Office on Smoking and Health, Rockville, Maryland. * 

Marjorie L. Olson, Secretary, Office on Smoking and Health, 

Rockville*, Maryland. . 

> * 1: 



' f *. 

Kelley L. Phillips.M.D., M.P.H., Expert Consultant? Office on ' 

Smoking and Health, Rockville, Maryland- \ 

David L. Pitts, Public Health Advisor, Operations Branch, 

Nutrjtion Division, Bureau of Smallpox Eradication, Center 
* for Disease Control, Atlanta, Georgia. . * << 

Donald R. Shopland, Techrfical Information Officer, Office on? 

Smoking and Health, Rockville, Maryland. * 

Linda R. Spiegelman, Administrative Assistant, Office on 

Smoking and Health, Rockville, Maryland. 
^Carol M. Sussman,* Technical Publication Writer Editor, Of : 

fice on Smoking and Health, Rockville, Maryland. 

Ronald G. Thomas, Public Healtn Analyst, Office on Smoking 

and Health, Rockville, Maryland. ■ r 
'Selwyn M. Waingrow, Public Health Analyst, Office on Smok- 
' 1ng and Health, Rockville, Maryland. 

Ann E. Wessel, Public Health Analyst, £tffice on Smoking and 

Health, Rockville, Maryland. , 

Carole L. Winn, Assistant Chief, Clinical Chemistry Stand- 
ardisation Section, Clinical Chemistry. Division, Metabolic 
Biocljemistry Branch, Bureau of Laboratories, Center for 
Disease Control, Atlanta, Geergia. i 



TABLE OF CONTENTS 



INTRODUCTION AND SUMMARY . . # ' 1 



PART I / * 

PATTERNS OF-CIGARETTE SMOKING 15 

Introduction 17 

% The Rise of Cigarette Smoking: 1900-1,950 17 

* The Emergence of Filtertip Cigarettes: 1951-1963 21 

Increasing Pubfic Health Awareness: 1964-1979 21 

Exposure to Cigarette Smoking Among 

Successive Birth Cohorts 28 

Cigarette Smoking Among Young Women 33 

Summary 36 

References . .« 39. 



PART II 

• BIOMEDICAL ASPECTS OF SMOKING 

MORTALITY- i 44 . 

Introduction and Background ' \ 45 

Mortality Trends ) 45 

Epidemiological Studies . / ,. .> 46 

The American Cancer'Society* , * 

25-State Study , 47 

The Swedish Study 51 

The Canadian Veterans Study 51 

Japanese Study of 29 Health Districts 51 

The British Doctors Study 51 • 

The Framingham Heart Study 52 

The British-Norwegian 

Migrant Study ? 52 

Overall Mortality for Females — Cigarette Smokers 

a Versus Norismokers 53 

Mortality Ratios r 53 

Amount Smoked and Age - 54 

Duration of Srrfokjng* ' ' • *" 57 

Age Began Smoking • , 58 

Inhalation r . ^ 59 

"Tar" and Nicotine Content of 

Cigarettes ,\» 59 

Q » * 4 f> XXI 

ERIC u ■ 



\ 



Comments 61, 

Summary .„ * 61 

References It v. : 62 

MORBIDITY « 65 

Days Lost from Work 67 

Limitation of Activity 68 

Cigarette Srookmg and Occupation "69 

Summary . - 70 

References v.- ■% 75 

CARDIOVASCULAR DISEASES T. 77 

•Introduction^ * 79 

Mortality Rates , * 79 

Atherosclerosis : . . . . . * 84 

Rislt Factors 86 

The Effect of Smoking .............. 86 

Atherosclerosjs . 86 

Coronary Heart Disease . . . . 88 

\ Cessation of Smoking artd "Tar" 
t and Nicotine Content of 

Cigarettes \ 92 

+ Angina Pectoris .! ... .... J . ....... r . 93 

Cerebrovascular Disease 8& 

Arteriosclerotic Peripheral 

* Vascular Disea&e . . . ./ ? 95 

Aortic Aneurysm 96 

H>;j)erten-sion ....... ^ 96 

Venous Thrombosis . . . .« 97 

High-Density Lipoprotein *. 98 

Oral Contraceptive Use, Smoking, an<^ * 

Cardiovascular Disease ! 98 

Carbon Monoxide 101 

Comment 101 

Summary 102 

References * 103 

CANCER " 107 

Irltroduction . : 109 

Lung .J/ Ill 

§ t Geographic Differences * 116 

Smoking-Patterns "Among Wonfen 117 

Cessation of Smoking , , 120 

Experimental Cafcinogensis 121 

Larynx . . % 121 

Oral .... ' , '.j 122 

. Esophagus '123 

— / 



r 



9> 

Urinary Bladder 12 5 

^ dne y * -"-"-"-"-"."i!."!!!!!."!!; 125 

Pancreas ^26 

Summary jgg 

References ' ' j27~ 

Non-neoplastic Bronchopulmonary 

Diseases . 

Introduction ' ios > 

rv 1 loO 

Definitions . .1 . jgg, , 

Smoking and Respiratory Mortality 137 

Smoking and the Epidemiology sind \ * 

Pathology of Cold . . : 141 

Smoking and, Respiratory Morbidity 446 

Smoking and Pulmtfnary Function . . . . .156 > 

Smoking and "Early" Functional 

Abnormalities - „ ^51 1 ' 

Smoking-apd Ventilatory Function 160 

* Summary 

Keferences / 

Interaction Between Smoking and 

Occupational Exposures 169 ' 

? Smoking Patterns in Women 172 

Patterns of Employment 

The Reproductive Role * ] ] ^7 

Specific Interactions Between Occupational 

^ Exposure and Smoking . 179 

Asbestos ^9 

Cotton Dust , * 

Summary 

References . . . igy 

PREGNANCY AND INFANT HEALTH 189 

• Introduction .'. 491 

Smoking, Byth Weight, and Fetal Growth .' . \ ' . \ . . .' .' .' 191 

Placental Ratios ^ 1 194 

Gestation and FeCal Growth 195 

x Long-Term Growth and Development , .. 196 

Role of Maternal Weight Gain 202 

. Smoking, Fetal and Infant Mortality, 

'and Morbidity f 206 

Spontaneous Abortion , 206 

^.Congential Malformations ' t \ 207 

Perinatal Mortality 211 

Cau.se of iDeath \" — ...... j. '. 214 

Complications of Pregnancy and Labor ... 214 

* O 

rnir ^ xxin 



* Preeclampsia ' k ' t * 211 

' Preterm Delivery. Pregnancy ' < * 
Complications, and Pennatal 

Mortality by Gestation r *211 

Long-Term Morbidity and Mortality . 221 

'Sudden Infant Death Syndrom e 225 

Mechanisms t 226 

Experimental Studies ■ 229 

Tobacco Smoke 229 

Nicotine • 229 

Carbon Monoxide ■ * 231 

Polycychc Aromatic Hydrocarbons 233 

j Other Components 234 

fertility , K - ^ 235 

Smoking and Reproduction in Women . .* ..... 235 

Smoking and Age of Menopause 236 

Smoking and Reproduction in Men 236 

Fertilization and Conceptus 

Transport ' 237 

Summary • 238 

References 239 <- 

PEPTIC ULCER DISEASE 251 

Summary ' 254 

References 254 

INTERACTIONS OF SMOKING WITH DRUGS, 
FOOD CONSTITUENTS, AND RESPONSES \ 

TO DIAGNOSTIC TESTS 25^1 

Women Smokers and Nonsmokers and , ^ ^ 

Drug Consumption Patterns < - f - « 259 

Altered Clinical Response to Drug Theragy 

/ by Sn/okers as Compared to Nonsmokers 261 

Oral Contraceptives and Smoking 262 t 

.Alterations in Normal Clinical Laboratory 

Values in Women Smoker^ 263 

" The Influence of Smoking on the 

Nutritional Needs of Women ■ 264 

Summary * 265- 

References * • 365 



PART III 

PSYCHOSOCIAL AND BEHAVIORAL ASPECTS- 

OF SMOKING IN W'OMEN . - 269 

Introduction 271 



Initiation of Smoking in Adolescent Girls 271 

Concepts of Adolescent Behavior m . . / . . 272 

Prevalence and Patterns of 

Adolescent Cigarette Use 1 . 273 

Prevalence ; 273* 

Age at Initiation of Smoking \\\ \ 275 

Number of Cigarettes Smoked 277 

Type of Cigarette Sm^kecl ' " 278 

Smoking Cessation ■ 278 

Smoking Prevalence and Ethnicity 280 

Alcohol and Marihuana Use * ' 280 

Demographic and Psychosocial 
Correlates of Smoking in * f 

Adolescence % 281 

SocioecflnorfTKMnfluences, . . . : 281 

Family Patterns 282 

Smoking Among Parents and Siblings ....... 282 

Peer Group^Influence V. N . [ 2$4 

Scholastic Achievement and Aspirations 285 

Dynamic/ Personality Factors > \ 286 

• * Prediction of Future Smoking Behavior .... . 288 

Prevention of Smoking and 
Considerations for Future , 

Research - • 290 

Prevention 6f the Initiation of 

Smoking ■ 290 

Research Goals ' 2 91 

Maintenance of Smoking Behavior 293 

Patterns of Cigarette Smoking ....... 293 

Smoking Prevalence and Ethnicity 296 

Pharmacological Effects of * 

Smoking . t % 297 

Nicotine 297 

Peripheral Effects 297 

Central Effects V 2 9g 

0 A Possi Role for Nicotine in 

Smoking Maintenance * 298 

Diflfcrencesiin Nicotine Metabolism / 300 

Smoking and Stimulation Effects 300 

^Smoking Cessation ' 

Demographics - ^303 

\\\\\\\\\\\\\\\\" 303 

Education 0Q3 

Income ■ * 304 

Occupation ' 304 

Psychology of Changing Smoking Habits 305 

^ XXV 

ERIC • 



Treatment Studies ; / 306 

The Smoking Withdrawal Syndroroe 315 

* Smoking and Weight Control . . . ". 315 

Treatment Recommendations /. 319^ 

Conclusions 321 

Dissemination of Information About Smoking 321 

v Health Attitudes and Behaviors * 321 

Sources of Information 322 

Health Care Providers 322 

Educators ' 324 * 

Peer Group ' 324 ' 

Family 325 

Media: Television, Radio, Film, 

Newspapers, Magazines . . y 325 

Advertising . . . t 325 

The Failure to Disseminate 

Information 5 - ... 327 , 

Stress at Work : 327 ' 

Smoking Habits of Health Professionals 329 

Physicians 329 

Psychologists . ^ 332 

Nurses 333 

The Pregnant Smoker — A Special Target . ." t . . . 336 

Sources of Information 336 y 

Physician, Advice - 337 

ftevatence of Smoking and Quitting : # ^ 

During Pregnancfy 340 

> Psychosocial Factors in Quitting 344 

Recommendations , 345 

, Summary ; 346 

, References * ; 347 

y » 



s 



') > 



ERIC 



INTRODUCTION AND SUMMARY. 



r 



') - 



RIC + 



^INTRODUCTION AND SUMMARY 

The 1980 Report on the Health Consequences of Smoking f 0 ". 
cuses upon the evidence relating c.garette smok.ng to health 
effects ,n women. It is not presented as a detailed discussion of 

ev,ew nf r n nge °J eff6CtS J 0f Smokl ^ on health. Such a detailed 
review of all existing evidence can be found ,n the 1979 Report 
of the Surgeon General on Smoking and Health. Instead, this 
volume on smok.ng and wpmen's health is offered as a review 
and reappraisal of smoking and major health relationships spe- ' 
cifically in women. It is intended to serve the medical cLmu- 
n.tv as a unified source of existing scientific evidence abodt 
health effects of smoking cigarettes for women. As an examina- 
ion of current knowledge, ,< will logically lend itself to applica- 
tion ,n both the personal and public health arenas. . 

Its content is the work of numerous scientists within the De- 
partment of Health, Education, and Welfare, as well as scien- 
tific- experts outride that organization. J * 

Thij volume examines the major issues rating tobacco use 
to women s health including trends ,n consumption the biomed- 
ical evidence of the health-effects of c.garette usage by women, 
and determinants of smpk.ng initiation, maintenance; and ces- 



sation 
This 



It i, h TTZ S f U ^ manzes the P"ncip a l findings of this report. 
It is hoped that the entire volume will serve to highlight the 

well as to define the areas ,n need of further Investigation. 

Patterns of Cigarette Smoking 

1. Women have differed from men in their historical ortset of 
widespread c.garette use, in the rate of diffusion of smoking 
among each new birth cohort, ,n their intensity of cigarette 
smok.ng and their use of various types of cigarettes 

2. Men took up cigarette smoking rapidly at the beginning of 
the twentieth century, especially during World War I. Cigar- 
ettes rapidly replaced other forms of tobacco. 

By 1925, approximately. 50 percent of adult males were 
cigarette smokers. Smoking among men accelerated rapidly 
during World War II. By 1950. the prevalence of cigarette use 
among men approached 70 percent ,n some urban areas. 
, a ? u " 5 ? 1 ° f wldes P re * d cigarette use among women 
lagged behind that of men by 25 to 30 Lars. The proportion of 
adult women smoking cigarettes did Hot exceed one-quanter 
until the onset of World War II 
4. Between 1951 and 1963, incasing proportions of women 
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and men smokers 'converted to filtertip cigarettes. By, 1964, 79 
percent o.f adult women smokers and 54 percent of adult men 
smokers used filter cigarettes. • • 

5. After reaching a peak value of 4,356 in 1963; annual per 
capita consumption of cigarettes dedinedin 1964, 1968-70, and 
in the period since 1975. The most recent, estimate of 3,9.00 
cigarettes per capita in l"%79 is approximately equal to that ob- 
served in 195?. ' ff 

6 From 1965 to 1978, the ^aportion of adult men cigarette 
smokers declinedpfrom 5Uto 37 percent The preliminary esti- 
mate of aiult men's smokingpreyalence for 1979 is 36.9-percent. 
From ,1965 to 1976, the proportion of adult women smokers re- 
mained virtually unchanged at 32 to 33 percent. Since 1976, the 
proportion of women smokers ha.s declined to below 30 percent. 
For 1979, the preliminary estimate of adult women's smoking 
prevalence is 28.2 percent. The overall smoking prevalence of 
32\3 percent for both sexep in 1979 represents the lowest re- 
corded value in at least 45 years. 

7. The proportion of adult smokers attempting to quit smok- 
ing declined from 1970 to 1975, but increased in 1978-1979. In 
contrast to .past years, the proportions of women and men now 
attempting to quit smoking, and their retorted quitting rates, 
are indistinguishable. Approximately oneHn three adult smok- 
ers now makes a serious attempt to quit .smoking during the 
course of a year. Approximately one in five of those who attempt 
to qait subsequently succeed. ^ ( 

8 The proportion of adult smokers using lower ' tar anc 
nicotine.brands has increased substantially. In 1979, 39 pereeni 
of adult women smokers and 28 percent of adult men smoker: 
reported primary brands with F.T.C. "tar" delivery less thai 
15 0 milligrams. It is not known whether smokers of the lowes 
"tar" cigarettes are more or less likely to attempt to quit smok 
ing, or to succeec^quitting, than smokers of conventional fil 
tertip or non-filter cigarettes. » , • 

9. The average number 'of cigarette's smoked by women aim 
men current smokers 'has increased. The relationship of thi 
finding to recent declines in the average F.T.C. "tar" an- 
nicotine deliveries of cigarettes is not well understood. 

10. * With each successive generation, the smoking charactei 
istics of women and men have Income increasingly similar. 

11. Among women, the average age of onset of regularsmol 
ing progressively declined with each successive birth cohort - 
from 35 years of age for those born before 1900, to 16 years c 
age among those born 195Lto I960. The average age of 6nset < 
regular smoking amongVurtg women is now virtually identic? 
to that of young men. 



12. Maximurn smoking prevalence rates have declined sub- 
stantially in recent birth cohorts of men. Men born 1931 to 1940 
reached a peak smoking proportion of 61 percent during 1960- 
62, while men born 1941 to 1950 reactfed a peak smoking propor- 
tion of 58 percent in 1968-69. Men born 1951 to 1960 reached a 
peak smoking proportion of 40 percent in 1976. Among recent 
cohorts of women, peak smoking prevalence rates have declined 
to.a>much smaller extent. Women born 1931 to 1940 reached a 
peak smoking proportion of 45 percent in 1966-68, while womenn 
born 1941 to 1950 reached a peak smoking proportion of 41 per-" 
cent in 1970-73. Women born 1951 to 1960 reached a peak smok- 
ing proportion of 38 percent in 1976. Among-«*Lgeneration born 
1951 to 1960, the porportions of women and men smoking 
cigarettes are now virtually identical. 

13. The proportions of women and men^m 0 kers fn each age 
group have declined. Among those born hef9re 195 1, this decline 
in smoking prevalence resulted mainly from smoking cessation. 
By contrast, the observed decline in smoking prevalence among 
younger men born 1951 to 1960 has resulted from both smoking 
cessation knd a lower rate of smoking initiation. This decline in' 
•ths rate of onset of smoking among young men has not been 
obseryed for ypj^ng women. f 

14. Recent survey data on adolescent smoking habits reveal 
that by ages 17 to 19, smoking prevalence among women ex- 
ceeds that of men. T^is finding supports the conclusion that the 
rate of initiation <ft smoking among young men— but not that of 

* young women— is declining. The future cigarette use of the 
youngest generations of women is uncertain. 

15. With each successive birth cohort, the accumulated years 
of .cigarette smoking per woman has progressively approached 
the accumulated years of cigarette smoking per man. Each suc- 
cessive birth cohort has also experienced progressively smaller 
sex differences in the fraction of Jifetime years of smoking that 
represents filtertip cigarette use. 

16. Among men born during this century/ each successive 
birth cohort has thus far experienced fewer cumulative years of 
cigarette smoking, higher proportionate exposure to filtertip" 
cigarettes, and lower smoking prevalence rates. This relation- 
ship between .birth date and cigarette smoke exposure does not 
hold for women. Women born 1921 to 1940 have experienced 
substantially higher smoking -prevalence rates than earlier 
generation^. Unless they quit smoking in substantial numbers, 
these wom?n^\irrent;ly aged 40 to 59, will surpass older women 
in total years of cigarette smoking per capita, the total years of 
nonfilter cigarette smoking per capita, and in the total number 
ofcigarettes Smoked. The health consequences of this enhanced 
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exposure to cigarette smoke am&ng women are likely to be more 
prominent in the coming decades." 

M^i-tality' 

1. The mortality ratio for women who smoke cigarettes is 
about f.2 or 1.3. * 

2. Mortality ratios for women increase with the artiount 
smoked. In the largest prospective study the mortality ratio 
was 1.63 for the two-pack-a-day smoker as compared to 
nonsmokers. 

3. Mortality ratios are generally proportional to the duration 
of cigarette smoking; the longer a woman smokes, the greater 
the 'excess risk of dying. 

4. Mortality ratios tend to be higher for those women who 
begin smoking at a young age as compared to .those who begin 
smoking later. 

5. Mortality ratios are higher for those women who report 
they inhale smoke than for those who do not inhale. 

6. Mortality ratios for women tend to increase with the tar 
and nicotine content of the cigarette. 

7. Mortality ratios for female smokers are somewhat less 
than for male smokers. This may reflect differences in exposure 
to cigarette smoke, such as starting smoking later, smoking 
cigarettes with lower "tar" and nicotine content, and smoking 
fewer cigarettes per day than men. 

8. Women demonstrate the same doserresponse relationships 
with cigarette smoking as men. An increase in mortality occurs 
with an increase in number of cigarettes smoked per day, an 
earlier age of beginning cigarette smoking, a longer duration of 
smoking, inhalation of cigarette smoke, and a higher tar and 
nicotine content of the cigarette. Women who have smpking 
characteristics similar to men may experience mortality rates 
similar to men. 

Morbidity 

The 1979 Report of the Surgeon General summarized the in- 
formation on smoking and morbidity as follows: ^te^ 

1. In general, female current cigarette smokers t^H^ more 
acute and chronic conditions including chronic fJFonchitis 
and/or emphysema, chronic sinusitis, peptic ulcer disease, an<4 
arteriosclerotic heart disease, than womeSwho never smoked. 

2. There is a dose-response relationship Between the number 
of cigarettes smoked per day and the frequency.of reporting for 
most of the ehroniceonditions. 
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*3. The age-adjusted incidence of acute conditions {e.g., in- 
fluenza) for women smokers is 20 percent higher for women who 
had* ever smolcfrcHhan for nonsmokers. 

Additional data from the/H£alth Interview Survey (HIS) is 
presented: => f 

1. Currently employedfwomen who smoke cigarettes report 
more days lost from work due to illness and injury than working 
women who do not smoke. 

2. Limitation of activity is reported more .commonly among 
women under the age of 65 who have ever smoked thah among 
those who never smoked, . . 

Cardiovascular Diseases 

Coronary heart disease is the major cause of dea^h among 
both males and females in the U.S. population. The 1979 Sur- 
geon General's Report cle&rly^ demonstrated the close associa- 
tion of cigarette smoking and increased coronary heart disease 
among males. This report reviews the evidence associating 
cigarette smoking and cardiovascular disease in women: 

1. Coronary heart disease, including acute myocardial infarc- 
tion and chronic ischemic heant disease, occurs more frequently 
in women who smoke. Ih general,' cigarette smoking increases 
the risk by a^faqtor of about two, and in younger women 
cigarette smoking may increase the risk several fold. 

2. Cigarette smoking is a mEyor independent risk factor for 
coronary heart disease in women; it also acts synergistically 
with other coronar^heart disease risk factors producing a risk 
greater than the sum of the individual risks. 

3. The use of oral contraceptives by women cigarette smokers * 
increases thenfck of a myocardial infarction by a factor of ap- 
proximatejy ten. 

4', Women who smoke low "tar" and nic-tine cigarettes expe- 
rience less risk for coronary heart disease than women who 
smoke high "tar" and nicotine cigarettes, but their risk is still 
considerably greater than that of nonsmokers. 

5, Increased levels of high-density lipoprotein (HDL) are cor- 
related with ^reduced risk for an acute myocardial infarction; 
women cigarette smokers have decreased levels of HDL. 

6. Cigarette smolring is a major, independent risk factor for 
the development of arteriosclerotic peripheral vascular disease 
in W °itfH Smokin £ cessation improves the prognosis of the dis' 
orden^jra has a favorabje impact on vascular patency following 
reconstructive surge/y. . - 

7 ' v[ omen ci ^ ar ^ tt€ smokers experience an increased risk for 
subarW^xmi hemorirhage; the use of both* cigarettes and oral 
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x x contraceptives appears to synergistically increase the risk for 
subarachnoid hemorrhage. ^ I 

8. Women who smoke cigarettes may be more likely to de- 
velop severe or malignant hypertension than nonsmoking 
women. 

Cancer 

1. Cigarette smoking is causally associated w r ith cancer of the 
lungriarynx, oral cavity, and esophagus in women as well as in 
raerr, it is also associated with kidney cancer in women. 

2. Cigarette smoking accounts for 18 percent of all cancers 
newly diagnosed and 25 percent of all cancer deaths in women. 
In 1980, 26,500 of the estimated 101,000 deaths, or over ong> 
quarter of the deaths expected from lung cancer, will occur in 
women. 

3. Women cigarette smokers have been reported to have be- 
tween 2.5 and 5 times greater likelihood of developing lung 
cancer than nonsmoking women. 

4. Among women the risk oPHeveloping lung cancer increases 
wifh increasing number of cigarettes smoked per day, duration 
of the smoking habit, depth of inhalation, and tar and nicotine 
content of the cigarette smoked. The risk is inversely related to 
the age at which smoking began. 

5. A dose-response relationship has been demonstrated be- 
tween cigarette smoking and cancer of the lung, lary nx * or al 
cavity, and urinary bladder in women. ~ 

6. The rise in lung cancer death rates is currently much 
steeper in women than in men. It is projected that the age .ad- 
justed lung cancer^de&th rate will surpass that of breast cancer 
in the early'19£0s. 

7. The rapid increase in lungcdncer rates in women is similar 
to but steeper than the rise seen in men approximately 25 years 
earlier. This probably reflects the fact that women first began 
to smoke in large numbers 25-30 years after the increase in 
cigarette smoking among men. Thus, neither men nor women 
are protected from developing lung cancer caused by cigarette 
smoking. 

8. CigaVette smoking has been causally related to all four of 
the major histologic types of lung cancer in both women and 
men, including epidermoid, small cell, large cell and adenocar- 
cinoma. 

9. The use of filter cigarettes and cigarettes with lower levels 
of "t£r" and nicotine by women is correlated with a lower risk of 
cancer of the lung and larynx compared to the use of high- 4< tar'| 
and-nicotine or unfiltered cigarettes. The risk posed by smoking 
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low-"tar" cigarettes, hQwever, js clearly greater than that 
among females who never smoked. 

10. After cessation^of cigarette smoking, a. woman's risk of 
developing lung and laryngeal cancer has been, shown to drop 
slowly, equ^feng that of nonsmokers after*10-15 years. 

11. Excessrve ingestion of alcohol acts syriergistically with 
cigarette smoking to increase the incidence of oral and 
laryngeal cancer in women. 

Non -Neoplastic Bronchopulmonary Diseases 

1, Recent statistics indicate a rising death rate due to chronic 
obstructive lung disease (COLD) among, women. The data avail- 
able demonstrate an excess risk of death*from COLD among 
smoking women over that of nonsmoking women. This excess 

/ risk is much greater for heavy smokers than for light smokers. 

2. Women's total risk of COLD appears to be soiyiewhat lower 
than 1 men's, a difference which may be due to differences in 
■prior smoking habits. , ^ 

3/ The prevalence of chronic bronchitis varies directly with 
cigarette sjmoking, increasing with the number of cigarettes 
smoked per day. % v 

4, There is conflicting evidence regarding differences in the 
prevalence of chronic bronchitis in women and men. Several 
recent studies suggest that there is no significant difference in 
the prevalence of chropic bronchitis between male and female 
smokers. This may be the result, however, of increasingly simi- 
lar smoking behavior of women and men'. * 
m 5. The presence^ of emphysema at autopsy exhibits a dose- 
response relationship with cigarette smoking during life, 

6. Ther^ is a close ijelationship between cigarette smoking 
and chronic cough or chronic sputum production in women, 
which increases-with total pack-years smo.ked. . 

7. Women current smokers have poorer pulmonary function 
by spirometric testing than do female ex-smokers or nonsmokf* 

^ers, a relationship which is dose-relate<j to the number of 
[ cigarettes Smoked, 

Interaction Between Smoking and Occupational Exposures 

1. The 1979 Surgeon General's Report identified the ways in 
~w;hich smoking cigarettes may interact with tpe occupational 
environment. They include: 

/ a) Facilitation of absorption of physical contamination of 
cigarettes, 

b) Transformation of workplace chemicals into more toxic 
substances, * I 
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c) Addition of the exposure to a toxif constituent of to-' 
bacco smoke to a concurrent exposure to/he same con- 
stituent present in the workplace, — 
\ d) Addition of a health effect due to environmental expo- 
, sure to a simila/ health effect due to smoking, 
e) Synergy of exposures, and 
0 Causation of accidents. 

2. Women are entering occupational environments with 
greater frequency, and thus may be experiencing greater expo- 
sures to physical and cherfrical agents. 

3. Cohorts of wotnen with a greater prevalence of smoking are 
currently reaching the-ages 'of maximal dise*$e occurrence, re- 
placing earlier cohorts with lower-cigarette exposures. 

4. Physiologic differences in hormonal status between males 
and females constitute a potential source of differing responses. 

5. In the workplace women who are pregnant present a 
nine-month exposure opportunity, including potential 
teratogenic and perinatal mortality effects. 

6 Concurrent- exposure of women to smoking and asbestos^ 
resulted in a clear excess of cancer of the lung. 

7. Women smokers exposed to cotton dust run a higher risk of 
developing ttfssinosis, bronchitic syndromes, and abnormal 
pulmonary function tests than nonsmoking women. 



Pregnancy and Infant Health 

1. Babies born to women who smoke during pregnancy are, on 
the average, 200 grafhs lighter than babies born to comparable 
nonsmoking women. 

2. The relationship between maternal smoking and reduced 
birth weight is independent of all other factors that influence 
birth weight including race/ parity, maternal size, 
socioeconomic status, and sex of child, it is alsS independent of 
gestational age. # 

3. There is a dose- response relationship between maternal 
smoking and redyced birth weight,' the more the \yoman smo kes 
during pregnancy, the greater the reduction in birth weight. 

4. If a woman gives up smoking^early during pregnancy, her 
risk of dejivering a low-birth-weight baby approaches that of a 
nonsmoker^ 

5. The ratio of placental weight to birth weight increases with 
increasing levels of maternal smoking, reflecting a considerable 
decrease in mean birth weight and a slight increase in mean 
placental mass; t*ns may represent an adaptation to relative 
fetal hypoxia. 



* 6. The pattern of fetal growth retardation that occurs wilh* 
*' maternal smoking is a detrease in all dimensions including body 

length, chest circumference, and head circumference-. J 
. 7. Maternal smoking during pregnancy may adversely affeci; 

the child's long-term growth, intellectual development, and be- 
J havioral characteristics. \ 

8. Maternal smoking during pregnancy exerts a direct 
growth-retarding effect on the fetus* this effect does not appear 
to be mediated by reduced maternal appetite, eating or weight 
gaip. 

9. The risk of spontaneous abortion, fetal death, and neonatal 
death increases directly with increasing levels of maternal 
smoking during pregnancy, interaction of maternal smoking 
with other factors which increase perinatal mortality may re- 
sult in an even greater risk. * 

10. Excess deaths of smokers' infants are found mainly in the 
coded cause categories of "unknown" and "anoxia" for fetal 
deaths, and the categories of "prematurity-alone" and ''respira- 
tory difficulty" for neonatal deaths; this suggests that the ex- 
cess deaths are due to problems of the pregnancy, rather than 
to abnormalities of the fetus or neonate. 

11. Increasing levels of maternal smoking result in a highly 
significant increase in the risk.of abruptio placentae, placenta 
previa, bleeding early or late in pregnancy, premature*and pro- 
longed "rupture of membranes, and preterm delivery— all of 
which carry high risks of perinatal loss. 

12. Although there is little effect of maternal smoking on 
mean gestation, the proportion of fetal deaths and live births 
that occur before term increases directly with maternal smok- 
ing level. Up to 14 percent of all preterm dejix^nes in the United 
States may be attributable to maternal smoking. 

13. The incidence of preeclampsia is decreased among women 
who smoke during pregnancy; however, if preeclampsia devel- 
ops in a smoking woman, the risk of perinatal mortality is 
markedly increased compared to preeclamptic nonsmokers. 

14. An infant's risk of developing the "sudden infant death 
syndrome" is increased by maternal smoking during pregnancy. 

15. There are insufficient data to support a judgement on 
whether maternal and or paternal cigarette smoking increases 
the risk of congenital malformation 

16. Infants and children born to smoking mothers may expe- 
rience more long-term morbidity than those tjjbrn to non- 
smoking mothers, however, studies usually cannot distinguish 
between the effects of smoking during pregnancy .and the ef- 
fects of the infant's or child's passive exposure to cigarette 
"smoke after t birth. 
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17. SCudies in women and mensuggest that cigarette smok- 
ing may impair fertility, ' 

18. Experimental studies on tobacco smoke, nicotine, carbon 
monoxide, polynuclear aromatic hydrocarbons, and other con-^ 
stituents of sgnoke h^lp define pathways by which maternal 
smoking during, pregnancy may exert its aforementioned ef- 
fects. 

Peptic Ulcer Disease 

The 1979 Surgeon General's Report included evidence that 
cigarette smoking in males was significantly associated with 
the incidence of peptic ulcer disease and increased the risk of 
dying from peptic ulcer disease by approximately two-fold. The 
effect of smoking on pancreatic secretion and pyloric reflux 
demonstrated among men may provide a mechanism by which 
peptic ulceus develop. 

1. Female smokers show a prevalence.of peptic ulcer higher 
than that of ,nonsmokers by approximately two-fold 

2. The effect of cessation on healing is not known 



Interactions of Smoking with Drugs, Food Constituents and 
Responses to Diagnostic Tests 

Most published studies investigating the effects of cigarette 
smoking on drug use have been performed on mixed popula- 
tions, factors specific for women have not been demonstrated to 
date. It has, however, been clearly demonstrated that woftien 
are prescribed and consume more prescription drugs than men. 

1. Studies of selected drugs indicate that smoking may affect 
clinical responses and alter the dose reqonred for an effective 
therapeutic result. \ 

2. Smoking interacts with oral contracepfcivejjse to in«jease < 
the risk of myocardial infarction and subarachnoid hemor- 
rhage. X. 

3. Common clinical laboratory parameters ate altered in 
smokers compared to nonsmokers, the health significance of 

^ these changeS^s unknown. 

4. Insufficient information exists for assessment of the im- 
pact of smoking on the nutritional needs of women. 

Psychosocial and Behavioral Aspects of Smoking in Women 

1. The percentage of 17-18 year old women who smoke has 
shown a steady rise between 1968 and 1979. It now appears, 
however, that the increase in smoking prevalence among all 
12-18 year old* females has leveled off and begun to decline. 
Young 'women born after 1962 show a substantially reduced 



. initiation of smoking and will probably have a much lower pre- 
s valence of smoking as adults. 

2. Those young women who do begin to smoke are starting to 
smoke regularly at a younger age, with more than half of the 

T iZH f e adolescents who begin to smoke starting before 
the 10th grade. • v v. 

3. The earlier tobacco isTised and the greater the number- of 
cigarettes smoked per day, the less likely an attempt to quit will 
be successful. 

4. The percentage of women smokers who smoke more than 
one pack per day is increasing. 

5. Adolescent and adult women are more likely to use low-tar 
and-nicotine cigarettes, smoke fewer cigarettes per day and in- 
hale less deeply than do men, but the difference between the 
sexes in these patterns of smoking is decreasing. Adolescent 
and adult black women are -more likely to be smokecs than their 
white peers, but they sn#ke fewer cigarettes per day. 

6: Adolescents from low income families, single parent 
families, and families with lower parental educational levels are 
more likely to become smokers. 

7. Female and male adolescents are -more likely to begin 
smoking if a parent or older sibling also smokes. 

8. Adolescent smokers associate with peers who smoke and 
nonsmokers associate with nonsmoking peers. 

9. Adolescent girls overestimate the percentage of their peers 
who smoke and they have a very positive^mage of the people in 
cigarette advertisements, but they are less likely than adoles- 
cent boys to see smoking as a social asset. " * 

10. Adolescent girls who smoke tend to be more outgoing but 
feel less able to influence their future. ' ' 

11. Adolescents experience stress due to feeling o\inattrac- 
tiveness; incompetency in school achievement and personal re- 
lations, limited opportunity for personal growth and concern 
over future social and economic roles. This stress may be the 
common mechanism producing the increased rates of smoking 
in some groups. 

12. The factors associated with successful quitting by adoles- 
cents of either sex are lower number of cigarettes smoked per 
day, higher educational aspirations and achievement greater 
acceptance of the health risk of smoking, and having more 
nonsmokers among their frierids. 

}3. It is possible that women and men modify their smoking ' 
in order to maintain a constant nicotine level. 

14. Women are more likely than. men to smoke in-order to 
reduce stress. 

15. Women at higher education and income levels are mor^ 
O ♦ 13 
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likely to succeed in quitting. Additional factors associated with 
successful quitting are a strong commitment t6 change, the use 
of behavioral techniques and reliable social support for quit- 
ting. Women have been reported to show lower rates than men 
of successful cessation following organized cessation programs, 
a difference which is less apparent in those programs that in- 
clude social support. 



^0 

PARTI: 



PATTERNS OF CIGARETTE SMOKJNG. 



r 



9 

ERLC 



PATTERNS OF CIGARETTE SMOKING < 
Introduction 



This chapter traces the evolution of cigarette smoking among 
successive generations of American women and men during the 
twentieth century. The available evidence demonstrates that 
women have differed from men in their historical onset of wide- 
spread cigarette'use, in the rate of diffusion of smoking among 
each new birth cohort, in their intensity of cigarette smoking, 
and in their usa of various types of cigarettes. 

Four main conclusions emerge from this analysis. First, al- 
though men rapidly took up smoking during the early decades of 
this century, the proportion of adult female cigarette smokers 
did not exceed one-quarter until the onset of World War II. The 
peak intensity of smoking occurred among women born after 
1920. Second, as a resist of^Tigher past rates of quitting and 
lower past rates of initiation among men, as well as changes in 
the type of cigarette consumed, the smoking characteristics of 
women and men are ho;w becoming increasingly similar. Third, 
the pFevalence of cigarette Smpking among adult American 
women and men is declining. ThisConclusjon applies to all age 
groups, but with less certainty to the youngest generation of 
women. Fourth, increasing public awareness of the health con- 
sequences of smoking has resulted in significant changes in the 
nature of the cigarette product. Yet little is known about the 
effects of these product changes on the initiation, maintenance 
and cessation of smoking, particularly among women. 

Since the last review of cigarette smoking in the 1979 Report 
of the Surgeon General (24), two new national surveys have 
been performed under the sponsorship of the National Center 
for Health Statistics and the National Institute of Education. 
This chapter relies in part on the recent, preliminary results of 
these survey*. 



The Rise of Cigarette Smoking: 1900-1050 

'Although the use of cigarettes in the United Statfes was ob- 
served as early as 1854 (42,48), consumption did not increase 
dramatically until after 1900. As shown in Figure 1, per capita 
consumption of all types of cigarettes increased by more than 
tenfold from 1900 to 1920. Despite a transient decline during the 
Great Depression, consumption increased from 665 cigarettes 
per capita in 1920 to 3,522 cigarettes per capita in 1950 (50). 

A continuous, nationally representative' series of smoking 
prevalence rates during the period 1900 to 1950 is not publicly. 
Jj^ilable. Nevertheless, numerous sources can be pieced to- 
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gether to characterize the differential growth 0 f cigarette 
smoking among women and men. < 

• Figure 2 depicts estimates of tKe percentage of rtiale and 
female current cigarette smokers in the greater .Milwaukee 
area, as compiled by the Milwaukee Journal (38). In 1923, the 
first reported year of this survey, 51.8 percent of males aged 18 
years and over smoked cigafettes. Sixty percent of male 
cigarette smoker* also smoked pipes or cigars. In total, 87 per- 
cent of adult males used some type of tobacco (38). 

Although earlier survey estimates of male smoking rates are 
unavailable, it appears that the rise of cigarette consumption 
prior to 1923 reflected both the conversion of established m^le 
non-cigarette tobacco users to cigarette smoking and the re- 
cruitment of a new generation of younger male smokers during 
World War I. Innovations in cigarette production and market- 
ing have been cited as influential factors in this rapid growth 
(39,48,67). Camel cigarettes, a blend of lighter Burley smoking 
tobaccos with previously dominant Turkish cigarette tobaccos, 
were introduced in 1913 and within months attained a national 
market. Two similar brands, Lucky Strike and Chesterfield, fol- 
lowed in 1916 and 1919, respectively (39,48,67). During World 
War I, the War Industries Board estimated that soldiers of the 
Allied Armies consumed 30 to 70 percent more tobacco than 
they had used in civilian life (28,29). 

Cigarettes continued to dominate other forms of tobacco 
among male smokers throughout the 1920s and 1930s. By 1935, 
62.5 percent of adult males in the greater Milwaukee area 
smoked cigarettes (Figure 2), while the percentages of pipe and 
cigar users had declined substantially. Average cigarette con- 
sumption frequency among men smokers increased from 3.7 
packs per week in 1923 to 4.8 packs per week in 1935 (38). 
Consumption among men accelerated during World War II 
(Figures 1 and 2). In 1944, more than 25 percent of cigarettes 
produced in the U.S. were distributed to overseas forces (29), 
typically for free or at low cost (39), to the point where sub- 
sequent shortages developed in the domestic market. By 1948, 
67.1 percent of adult males in the Milwaukee area smoked 
cigarettes (Figure 2). This estimate of the prevalence of 
cigarette use among urban .men is confirmed by Sfcher local con- 
sumer surveys performed in that year. For example, in 1948, 
adult male smoking rates were 69.1 percent in Omaha, 67.4 per- 
cent lrt Birmingham, '69. 4 percent in Philadelphia, 63.9 percent 
in Seattle, and 63.4 percent in San J t os£/(37). 

The growth of cigarette smoking among women occurred 
much later in the face of strong social taboos. Gottsegen noted 
that "the ultra sma;t set and 'women social leaders began to 



smoke al the turn of the century" (13). By 1906, American "eirl 

. ^r^^o 6 - 1 ' 8 " Were reP ° rted smokin gcigarette7clandestinely 
• (o). E[y 1919, some. younger women in New York were reported 

• tooo m a t di ? neV R * rti ^ s "^* h a trac * of defiance" (48). By 
1922, New York women were smoking openly on the streets and 
in bus tops H8). • , " 

Xjffirst advertisement show^g a woman smoking was Loril- 
lar^s 19.19 publicity for Helmar cigarettes (43,48). In 1926 a 
young women in a Liggett and Myers' Chesterfield advertise-' 
.ment did not smoke Impleaded, "Blow some my way" (6). I*i 
April, 192,, a Philip Mor>is advertisement for Marlboro cigar- 
ettes noted that "women.Wn they smoke at all, .quickly de- 
velop discriminating taste,'' a tfd that Marlboro cigarettes were 
as mild as May" (2). In 1928, a Lucky Strike advertisement 

mfc !Z°T n t0 " reaCh f ° r a Lucky instead Ma sweet" 
J ' o \ d ' U ' E ' eanor . Rooseve 't smoked cigarettes pub- 
lic y rj6). By 1940, handbags and cosmetic impacts were typi- 
cally designed to hold cigarettes (13). - 

• A ! th , 0U f h , the MP^aukee Journal (38) reported that 16.7 per- 
cent of adult women smoked cigarettes in 1934 (Figure 2) prior 
estimates o^omen's smoking prevalence are sporadic. WesseJ 

19247^ T'^r Con , s * umed ^ Percent of all cigarettes in 
1924 (66 Moody s # Investors Ser.vice estimated that women 
smoked 12 percent^f all cigarettes smoked in 1929 (44). The 
.^average daily consumption of women smokers, as compared to 
men smokers, is not documented for/hat period. If men smokers 
consumed approximately t^fce as many cigarettes per day as 
women smokers (cf. the Milwaukee Journal's 1934survey report 
that women s" consumption frequency was 135 packs per year as 
compared to 244 packs per year for male smokers), and if the 
estimates of male smoking prevalence- rates in Figure 2 are * 
taken as nationally representative-, and if there were .approxi- 
r-toon rZTn^ adult l al ^han adult females during 
the 1920 to 930 decade (5 1), ^g^ etaeVa . estimate yields a 6 
percent adult female smoking prevalence in 1924 and Moody's 
estimate yields a 16- percent prevalence in 1929 
\ The Milwaukee JoiM-nal series in Figure 2 must be interpreted 
in hght of changes- in the type of survey* respondent and the 

' rj£5& *2 Ue ? desi * ned t0 elic * smoking practices (see 
capWto Figure 2). Moreover, this urban population series 
may, nofj* representative of all American women. Neverthe^ 

™5 ^ VT y - r a [ ,ab,e surve y d «ta sources are consistent 
■ with the co^cjusi^n that smoking rates among women did not ' 
exceed one-quarter until the onset of World War II - % 
,Q?n? e< L°,n !° ,00 ° a PP licatl °ns for insurance policies during 
193Qto 1940, Ley (32) estimated-age-standardized smoking rates 
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of 63.9 percent uf men and 20.8 percent of women aged 15 years^ 
and over. In 1935, Fortune Magazine, in the first nationwide 
survey (12), reported that 52.5 percent of adult men and 19.1 
percent of adult women smoked cigarettes. (See Table 1,). Among 
those under 40 years of age, 65.5 percent of men and26.k pei^ent 
of women were smokers. Among those over 40 years, SSu per- 
cent of men and 9.3 percent of women- were smokers. Urban- 
rural differences in smoking were significant. The proportion of 
smokers ranged from 61.4 percent of men and 31.2 percent of 
women in cities with popuTation over one million, to 44. 1 percent, 
of men and 8.6 percent of women in rural areas with population 
under 2,500. A survey of 250 urban women by the Market Re- 
' search Corporation in 1937 reported 26 percent regular smokers 
and an additional 23 percent occasional smokers (47). 

After 1940, women's smokir>g rates accelerated, as hew ge^ 
erations of women, particularly younger women in urban areas, 
^entered the labor force (see also title "Occupation and Envi- 
ronment" in this Report). In 1944, the Gallup Poll reported 48 

✓ percent adult mile smokers and 36 percent adult female smok- 
ers (4). In 1949, the Gallup findings were 54 percent male and 33 
percent female (4). Local consumer surveys of urban areas in 
1948 repealed 37.6 percent adult women cigarette smokers in 
Milwaukee (see also Figure 2), 34.3 percent in Omaha, 35.6 per- 

* cfent in Birmingham, 46.7 percent in Philadelphia, 38.3 percent 
in Seattle, and 34.0 percent in San Jose (37). Conover, citing 
"trade journal" surveys in the three or four years prior to 1950, 
reported smoking prevalence rates of 65 to 70 percent among 
men and 40 to 45 percent among women (9). 

Although the differential growth of cigarette use among vari- 
ous socioeconomic groups is not well documented, the available 
data during this period suggest that male smoking rates de- 
clined with increasing income, while the relation of women's 
sfnoking to income was less clear. The Milwaukee Journal in 
J945 noted 58 percent of men, with .monthly rents over $50 were 
smokers, and 75 percent of men with rents under $30 per montfi 
-were smokers (38). Among women, the corresponding propor- 
tions were 32 and 37 percent respectively. In Mills and Porter's 
1947 survey of -Columbus, 'Ohio (36), 28.3 percent of white 
females and 64.9 percent white nrveles smoked cigarettes, 
whereas 36.4 percent black females and 68^ percent Jjlack males 
smoked cigarettes (estimates calculated from the age distribu- 
tion data pwm&rtTTh Table 6 of (36)). Kirchoff and Rigdon, in a 
survey of over 21,000 patients, visitors, and employees of hospi- 
tals in Houston and Galveston, noted that 63.2 percent white 
males, and 33.4 percent white females, 66.3 percent black males, 
and 32*2 black females smoked cigarettes (30). 




All of the above findings reinforce the conclusion that the 
onset of widespread cigarette use among women lagged behind 
that of men by 25 to 30 y.earst This historicahdelfy in the growth 
of cigarette smoking among women has also been documented 
for the United Kingdom (8,46,49). 

The Emergence of Filtertip Cigarettes: 1951-1963 

As shown in Figure 1, total per capita consumption of cigar- 
, ettes declined during 1953 to 1954. This decline was coincident 
• with the appearance in the popular press of reports seriously 
M U n g foo tin n a J ink between cigarette smoking and Jung cancer 
(10,33,34,40). Thereafter, the consumption of filtertip cigarettes 
increased rapidly (Figure 1). In 1953 filtertip cigarettes consti- 
tuted 2.9 percent of cigarette production. By 1958, their share of 
production had increased to 45.3 percent, and by 1963 it was 58 0 
percent (50). 

The transient decline during 1953 to 1954 in the number of 
cigarettes consumed was not clearly matched by a decrease in 
the proportion of cigarette smokers (27). At least in urban areas, 
the proportion of women smokers continued to increase. From 
1953 to 1958, the prevalence of adult female smoking increased 
from 42.9 to 45:4 percent in Milwaukee (Figure 2), from 38 4 to 
42.6 percent in Omaha, from 47.0 to 50.2 in Washington, D.C., 
and from 39.6 to 44.4 percent in J San Jose (37L 

At the same time, both women' and men ripidly converted to 
filtertip cigarettes. By 1958, filter cigarette use prevailed 
antt>n& 61 percent of women smokers and 4? percent of men 
smokers in Milwaukee, 54 percent of women smokers and 43 
percent of men smokers in Omaha, 53 percent of women smokefs 
and 47 percent of men smokers in Washington, D.C., and 59 per- 
cent of women smokers and 42 percent of men smokers in San 
Jose (37). In* nation-wide 1964 survey reported by the National 
Clearinghouse for Smoking and Health (64), 79 percent of adult 
female smokers and 54 percent of adult male smokers used filter 
cigarettes. 

v 

Increasing Public Health Awareness: 1964-1979 ' ' " 

Per capita consumption reached a peak of 4,336 in 1963 (Fig- 
ure 1). It declined transiently after the appearance in January 
1964 of the first Report of the Advisory Committee to the Sur- 
geon General (52). Per capita consumption continued to decline 
during the subsequent period of increased publicity concerning 
the health hazards of smoking (24,27). Since 1975, per capita 
consumption has declined at an average rate of 1.4 percent an- 
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FIGURE 1.— Annual consumption of cigarettes and filtertip 
cigarettes per. person tyjjffd 18 years and over, 
■ % ■ 1900-1^979* . 



•Total per capita consumption data for 1917-'?& and 1940-79 include overseas 
forces* Total per capita consumption for l&fa h, preliminary estimate. Per 
capita. consumption of filtertip cigarette^de'rajed from annual data on the 
filtertip' share of ttft^cig^rette Rroduction^^^j ^ 



SOURCE: U.S. Departrti&rrt of Agriculture {$) 
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nually/The most r£c&nt 19^9 estimate of 3,900 cigarettes per 
capita cflosely approximates that ^pbServed in 1952. 

Tatye^l sdmjnariaes the results^ ^ele^ted, nationally repre- 
sentative survgys #f 'adult cigarette use during the period 1935 
to 1979. Except for^e.Fortja^e^rvey^f 1935 (12) and the sup- 
plement'to the Cuf^ezit Popu^tttJ^ Survey in 1955X16), these 
data were Collected u*r(fer the sponsorship of the Rational Cen- 
ter for Hfealth Stfjrfgtt&jcs. 'Phe results of other recent national 
surveys dfc adult ci|p^te u*e (34,57,58,61,62,64), revealing very 
similar trends in^tne rire^fcjence of Smoking, were described in 
the 197Sj$upgeon Gj^1$e Report (24). 

Among adult miles, the^prevalence of regular cigarette use 
has declined contirWously^r^ce 1965, with more marked de 
creases in the interval* 1965 to 1970 and 1976 to 1978. (The abso- 
lute standard errorsYor the National Center for Health Statis- 
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tics estimates for 1970 to 1976 are less than 0.3 percent. The 
absolute standard errors for 1978 and 1979 are 0.6 percent.) 
Among adujt women, the directiqn.of change in smoking preva- 
lence is less clear. The estimates for the interval 1976 to 1979, 
however, suggest a recent downturn. The preliminary 1979 es- 
timate of 32.3 percent for the overall prevalence of adult 
cigarette smoking among both sexes represents the lowest re- 
corded value in at least 45 years. Cifhe overall prevalence of 
cigarette-VBmoking in the 1935 Fortune Magazine survey was 
37.3 percent among adults of both sexes.) 

TABLE 1.— Estimates of the prevalence of regular cigarette 
smokft^yunong adults, United States, selected 
national surveys, 1935-1979 



Year 




Females 


Males 


1935 


t 


' 18.1 


52 5 


1955 * 




24.5 


52.6 4 


1965 




,33.3 


51.1 


1970 




31 1 f<K 


43.5 


1974 




30.9 


42.7 


1976 




32 0 


41.9 


1978 - 




29.9 


37.0 


1979 




28.2 


36.9 











Data for 1978 are revising of preliminary estimates reported in Harris i26>, 
Dtfta for 1979 are preliminary estimates based on a sample of over 13,000 
interviews conducted dunnjr January-June 1979, provided by Health 
Interview Survey, National Center for Health Statistics. 1955 data represent 
persons 18 years and over 1976 data represent persons 20 years and over. 
Estimates for the ye*rs 1965, 1970. 1974, 1978 and 1979 represent persons 17 
years and over. 

SOURCE Fortune Magazine (12), Haenszel, W. (16), U.S. Department of 
Health, Education, and Welfare (54 - 56, 58- 59). , 

These patterns of change in smoking prevalence applied to - 
both white and black adults. For white men, the prevalence of 
regular smoking declined^from*51.5 percent in 1965 to 36.3 per- 
cent in 1979. For black men, the prevalence of regular smoking 
declined from 60.8 percent in 1965 to 42.0 percent in 1979, For 
white women, smoking prevalence declined from 34.2 percent in 
1965 'to 28.2 percent in 1979. For black women smoking preva- 
lence declined from Z4J percent in 1965 to 28.9 percent in 1979. 
Racial differences in cigarette use are discussed in greate¥^de- 
tail in the chapter in this report entitled "Psychosocial and Be- 
havioral Aspects of Smoking in Women." 1 

Although the Milwaukee area data for*1964 to r979 do not 
closely match these national estimates, figure 2 does show a 
marked decline in smoking rates for both sexes during 1964 to 
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•Prior to 1941, the wording of the question eliciting cigarette use and the type 
of respondent are not recorded. From 1941 to 1954. men were asked, "Do you 
smoke cigarets*" From 1955 to 1959, all respondents were asked, u Do any 
men (women) in your household smoke cigarets with (without) a filter Up?" 
From 1960 to 1985 and in 1967, both men and women were asked Have you 
bought, for your own use, cigarets with (without) a filter tip in the past 30 
days*'* In 1966 and from 1968 to 1979, both men and women were asked, 
"Have you bought, for your own use, cigarets with (without) a filtertip in the 
paat 7 days'* 0 All percentages reflect adults aged 18 years and over. Data for 
worne^from 1976 to 1979 (open circles; represent filtertip cigarette smokers 
only. 

SOURCE: Milwaukee Journal (38). 



1970, a deceleration in the decline of smoking prevalence during 
1971 to 1975, and a resumption of the decline in prevalence 
among men in the last four years. 

The cessation of cigarette smoking has been a significant fac- 
tor in explaining this overall decline in smoking prevalence (24). 
Column (i) of Table 2 presents estimates of the percentage of 
recervT smokers who made a "fairly serious attempt to quit" 
24 • 
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TABLE 2. — Estimated rates of attempted and successful quitting 
among adult, recent cigarette smokers, United* 
- States, 1970-1979 - 

(1 > (id (in) 

% Percent of. Percent of Percent of 

All Recent Smokers All Recent 

Smokers Who Attempting to Smokers^Who 
Attempted to Quit in Past Reported 

Quit in Past Year Who Successfully 

Year Reported Quitting in 

Successfully Past Year 
Quitting 



Women 










1970 




40 8 


21.3 


, 8 7 


1975 


* 


30.2 


19 5 


5.9 


1978 




32 7 


188 


6.2 


1979 




32.9 


21 6 


70 


Men 










1970 " 




44.4 


26 4 


117 


1975 




28 3 


20 1 


5 7 


1978 








6 3 


1979 




31 4 


21 3 


6.7 



-1970and 1975 data from surve>s of persons aged 21 years and over, conducted 
by National Clearinghouse for Smoking and Health 1978 and 1979 da^a from 
the Health Interview Survey of persons aged 17 years and over, conducted by 
the U S National Center for Health Statistics. 1979 data are preliminary 

-estimates based on interviews during January-June of that year. 
SOURCE U S Department of Health, Education, and Welfare <54,61,62>. 

e ' 

within one year of the interview date. (Recent smokers include 
all current smokers plus those former smokers reported to have 
stopped within one ye*r of interview.) Column (n) shows what 
proportion of those attempting to quit regarded themselves as 
former smokers. Column (iii) shows the proportion of all recent 
smokers (whether or not they attempted or succeeded quitting) 
who reported themselves asVecent former smokers. These data 
necessarily reflect respondents 1 self-assessment of both the 
seriousness of a quit attempt and their degree of success. 
Nevertheless, they do provide an indication of the representa- 
tive smoker's annual, probability of attempting to quit, the 
probability of successful cessation given a auit attempt, and the 
overall annual smoking cessation rate. (The absolute standard 
errors in Table 4 are approximately 1.0 pertent, 1.5 percent, and 
0.3-0.5 percent for columns (i), (ii), and (jxl)> respectively.) 

All three indicators of smoking cessation were highest for 
men in 1970. Although a relatively large proportion of women 
smokers attempted to quit smoking in 1970 (column (i)), their 

25 
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probability of success in that year was significantly lower than 
th&t of men (column (11)). Quit attempt rates for both sexes (col- 
umn (0) declined by 1975, but have increased in 1978 to 1979. 
With respect to the probability of attempting to quit and the * 
success rate, adult men and women cigarette smokers are now 
indistinguishable. 

Table 3 displays recent changes in the distribution of< 
cigarette brands according to F.T.C. "tar" contents. The propor- 
tion of adults smoking cigarettes with F.T.C. "far" delivery less 
than 15 milligrams has increased from 9.5 percent of women and 
2.9 percent of men in 19.70 to 38.5 percent of women and, 28.1 
percent of me in the first half of 1979. A corresponding increase 
in the proportion of .smokers of cigarettes with F.T.C. nicotine 
delivery less than 1.0 milligram was also observed. 

T\BLE 3. — Estimated percentage distribution of adult current 
regular cigarette smokers according to F.T.C. "tar" 
content of primarv brand, United States 1970-1979 



T 





I.e^ Than 


r > <t to 


10 0 to 


15 0 to 


20 0 


Year 


o m.tf 


9 9 mtf 


I*-9 mtf 


19 9 mz 


or More 
















o 7 


2 M 


6 x 


67 1 


23 4 


1975 


1 2 


1 2 


15 0 


75 1 


7 5 


197* 


5 < 


X H 


21 1 


59 2 


* 5 7 


1979 


:> 6 


9 5 


n \ 




6 1 


Men 












1970 


o 2 


0 9 


f* 


61 r * 


2* 1 


1975 


<>6 


I 1 


11 o * 


6* 1 


192 


197* 


•*3 


62 


13 5 


63 5 


13 6 


1979 


2 6 


* 5 


17 0 


60 1 , 


11 8 



— ; \ 

19.9 data are preliminary estimates provided b> the National Center for 
Health Statistics 1970 and 1975 data represent adults asred 21 years and over 
197K and 1979 data represent adults asred 17 years and over Estimates 
exclude those with unknown primary cigarette brand ' 
SOl'RCE V S Department of Heajth, Education, and Welfare (S4.ftl.62j 

At the same time, the average daily cigarette consumption of 
adult smokers has increased. Table 4 shows recent changes in 
the distribution, uf reported daily cigarette consumption among 
current smokers. These data must be interpreted in light of 
possible underreporting biases (65j and, in particular, a strong 
tendencv fur respondents to round off their reported daily con- 
sumption to one pack. Nevertheless, the percent of vyomen 
smoking less than one pack per day has declined, while the pro- 
portion smoking more than one pack per day has increased. Ex- 
cept for 1979, a similar trend is observed for men. (The absolute 
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standard errors of the 1978 and 1979 estimates are approxi- 
mately 1.0 percent.) 

The data of Table 4 represent the more recent portion of an 
apparently long run trenjj toward increasing daily cigarette 
consumption among regular smokers. In 1924, Milwaukee men 
smokers consumed an average of 10 cigarettes per day (38). In 
1934, male smokers in Milwaukee consumed an average of 13.4 
cigarettes per day, while women smokers consumed 7 per day 
(38). If cigarette consumption in 1935 was 1,564 per adult (Fig- 
ure 1 and (50)), and if the overall percentage of adult smokers 
was 37,3 percent (12), then mean consumption per adult smoker 
was 11.5 cigarettes per day. If consumption per adult was 3,597 
in 1955 and if the prevalence of regular smoking was 37.6 per- 
cent (16), then mean consumption per adult in that year was 
26.2 cigarettes. The corresponding calculation base&on 1979 per 
capita consumption data and adult prevalence data (Figure 1 
and Table l)-yields 33.3 cigarette's per day. 

Numerous epidemiological studies and other surveys per- 
formed during the period 1950 to 1965 have shown that for both 

r 

TABLE 4. — Estimated percentage distribution of adult current 
cigarette smokers according to reported daily 





Percent Smoking 


Percent Smoking 


Year 


Less Than 15 
Cigarettes per Day 


25 Cigarettes 0 r 
More per Day 


Women 






1965 
1970 
1974 
1976 
197* 
1979 


44.5 
39 1 

3K7 
36 5 
36 0 
34 6 


J37 
18 0 
18 5 
196 
21 0 
214 


Men 






1965 
1970 
1974 
1976 

1978 v 
1979 


.29 6 
27 8 
26 3 
r 24 2 

26 4 


\ 24 5 
27 7 

30 6 

31 1 
34 2 

32 2 



Data for 1976 represent persons ajred 20 year* and over Ail other years 
represent person* aged 17 years and over Data for 1979 are preliminary 
estimate* based on interview** conducted dunn* January- June of that yeai/ 
.provided b> the Health Interview Survey, National Center for Health " 
Statistics 

SOURCE Harris, J E I. S Department of Health, Education and 
Welfare f54-56,oX-59» 
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sexes, especiall} fot women, the proportion of heavy bmokers 
wah larger among the younger age groups (14,16,19,20,22, 
30,36,61,64). These findings applied to current daily cigarette 
consumption and lifetime maximum cigarette consumption. 
They are consistent with the hypothesis that regular smokers 
in past decades consumed fewer cigarettes per day than con- 
temporary smokers. 

The empirical relationships between rate* of ^moking cessa- 
tion (Table 2). changes in F.T.C. "tar" and nicotine delivery of 
cigarettes (Table 3), and increases in daily cigarette consump- 
tion (Table* 4)' are poorly understood <25>. It is not known 
whether smokers of the lowest "ter" cigarettes are more or less 
likely to attempt to quit, or to succeed in quitting, than snookers 
of conventional filtertip or nonfilter cigarettes. The extent to 
whic^i the act of Witching to a lower "tar M cigarette may serve 
as a substitute for quitting may differ among women and men. 
The observed increase in daily cigarette consumption among 
current smokers could represent the effect of higher cessation 
rates among lighter smokers, an increase in the daily cigarette 
consumption of continuing smokers, or an increased daily 
cigarette consumption of new entrants into the smoking popu- 
lation, or a combination of these effects i 24 J . The relationship of 
these possible mechanisms to the observed increase in the pro- 
portion of filtertip cigarette and low " tar" cigarette smokers is 
not; well elucidated ^ 

Exposure to Cigarette Smoke Among Succeshi>e Birth i ohorts 

Figures 3 and 4 depict estimates of the prevalence of current 
cigarette smoking from 1900 to 1978 among successive birth 
cohorts of men and women. Each "continuously graphed time 
series corresponds to individuals born chunng a particular dec- 
ade. For example, among women Uorn from 1931 to 1940 (Figure 
4k who are now 40 to 49 years old, the prevalence pf sjnoking 
rose rapidlv during the post World War II period and reached a 
peak of 45 percent by 1963. Thereafter, their overall prevalence 
of smoking declined to 39 percent in 1978. 

The&e prevalence data were constructed from the reported 
lifetime. smoking histories of over 13,000 respondents to the 
Health Interview Survey during July to December, 1978. (For 
related applications of this methodology, see 7,15,27), Although 
the accuracy of survey -recollection of age started smoking, age 
of smoking cessation, and the duration of significant, temporary 
periods of abstinence Is not known, no f/articular source of recall 
bias has been identified \ 15,16). However, the .significantly 
higher mortality rates of continuing smokers, as compared to 
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FIGURE 3. — Changes in the prevalence of cigarette smoking 

among successive birth cohorts of men, 1900-1978 

Calculated from the results of over 13,000 interviews conducted during the last 
two quarters of 1978, provided by Division of Health Interview Statistics, t* S 
Nattonal Center for Health Statistics' 

„ SOURCE f S Department of Health, Education, and Welfare <60> 

nonsmokers or former smokers (1,11,17,18,41,45,46,52), intro- 
duces a selection bia^ that may understate the prevalence of 
past smoking for the oldest cohorts, For<example, on the basis of 
the insurance life tables recently reported by Cowell and Hirst 
(11), a male cigarette smoker at age 32 has an estimated 25 
percenftprobabihty of surviving to age 80, as compared to 49 
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FIGURE 4. — Changes in the prevalence of cigarette smoking 
among successive birth cohorts o£ women, 
1900-1978 ' ^ 

Calculated from the results uf over 13$00 interviews conducted during the last 
two quarters of 1978. provided by Division of Health Interview Statistics, U.S. 
National Center for Health Statistics 

SOURCE U.S Department of Health. Education, and Welfare (60) 

percent for a nonsmoker. The estimated probabilities of surviv- 
ing to age 60 are 80 percent for smokers and 93 percent for 
nonsmokers, respectively. Therefore, the peak smoking preva- 
lence rate of men born before 1900, calculated from 1978 survey 
responses to be 46 percent in 1937, could actually have been as 
high as 65 percent. Since individuals who quit smoking have a 
higher survival than continuing smokers (18,45), the actual* 
point in time at which smoking rates peaked in this cohort may 
have been later than 1937. This effect is less likely to be impor- 
tant among men born after 1910, who are now approaching 70 
years old. A similar calculation for men born, for example, be- 
tween 1911 and 1920 reveals that their peak smoking rate may 
have been understated by at most 2 or 3 percentage points. 

This source of bias i3 likely to be less important for older 
women. On the basis of age-specific mortality data reported by 
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Hammond in 1966(18,^ppendix Tabje 2b),^orrien continuing to 
smoke cigarettes from age 35 would have an estimated 48 per- 
cent chance of .surviving to age 80 years v ^s compared to 54 
percent fer nonsmokers, Th£ estimated probabilities of survival 
to age 60 would be 91 percent for smokers and 93 percent for 
nonsmokers. If these survival data are currently applicable to 
women smokers and nonsmokers, then the estimated peak pre- 
valence rate of smoking among wofrien born before 1910 could be 
understated by only one to two percentage points. * 

Despite these possible biases, the predicted percentages of 
Current smokers in Figures 3 and 4 are consistent with past 
survey and epidemiological data on the smoking habits of dif- 
ferent age groups (12,14-16,19-23,30,35,36,55). 

Comparison of Figures 3 and 4 reveals the following conclu- 
sions, (a) The most marked differences smoking prevalence 
among men and women appeared in those individuals born be- 
fore 1910, who are now over 70 years of age. (b) Women born 
between 1921 and 1940, who are now approaching 40 to 59 years 
of age, experienced the highest smoking prevalence rates. 
These women have not yet reached the age where the absolute 
excess deaths of <wnokers over nonsmokers are expected to be- 
come substantial (1). ( C ) Amon& successive cohorts of men and 
women, the age of peak smoking prevalence* has declined. 
Among younger cohorts, the peak smokjng prevalence rates are 
declining, although the effect is/ less marked for women. Men 
born between 1911 and 1920 reached a peak smoking prevalence 
of 71 percent during 1946 to 1948, while those born 1941 to 1950 
reached a peak smoking prevalence of 58 percent in 1968 to 1969 
Women btfrn 1921 tp 1930 reached a peak prevalence of 44 per- 
cent in 1958 to 1960, while those born in 1941 to 1950 reached a 
peak smoking prevalence of 41 percent in 1970 to 1973. (d) 
Arm>ngmen born 1951 to 1960, the fate of increase of smokfng 
prevalence jyas slower than in previous cohorts. This slowing of 
the diffusion of smoking practices was coincident with the in- 
creased publicity concerning the health risks of smoking and 
the relatively high rate of quitting smoking among adult males 
in the late 1960s. A similar effect is not dearly discernible for 
young women in this cohort. In both sexes, among individuals 
who are now approachirig ages 20 to 29, theprevalence of smok- 
ing has apparently peaked. Smoking rates among men and 
women in this age group are now nearly indistinguishable. 

Figure 5 depicts the mean age of starting regular smoking 
among successive birth cohorts, calculated from the same data 
as for Figures 3 and ,4. The age of onset of smoking among 
women declined continuously during this century, to the point 
where it is nearly indistinguishable from that of men. As a re- 
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Birth Cohort 

FIGURE 5. — Mean age of onset of regular smoking among 
successive birth cohorts of women and men 

SOURCE. U.S. Department of Health, Education, and Welfare (60j. 

suit, each successive cohort of lifelong continuing women smok- 
ers will have an increasing number of yea^rs of exposure to 
cigarette smtfke. 41 

Figure 6 depicts the accumulated years of cigarette smoking 
per capita, up to 1978, for each birth cohort.These magnitudes 
co/respond to the total areas under each cohort prevalence 
curve in Figures 3 and 4. Among women, individuals bom 1911 
to 1920 have thus far experienced the largest total exposure per 
capita. However, as seen from Figure 4, unless the smoking pre- 
valence rates of women born during 1921 to 1940 decline more 
rapidly in the future, the lifetime exposure of these latter 
cohorts is likely to exceed that of the 1911 to 1920 cohort. It is 
not clear, however, whether the lifetime exposure of men born 



from 1921 to 1940, now 50 to 69 years of age, will exceed that^f 
previous generations. With each successive cohort, the ratio o£^^ 
.female to male^xposure increasingly approaches one. 

As p result of the rapid diffusion of filt^rtip cigarettes after 
1950,(Figyre 1), each sflccessive birth cohort^vas exposed to a * 
different proportion of filtertip and nonfilter cigarettes. Details 
ef the respondent's p$st history of cigarette brand use were not 
obtained in the ^TB'Be^lth Interview Survey. Sufch data* how- 
ever, $re available Jrom a series of over 2,000 interviews of cur- 
W^ik and former smokers aged 21 years and over, conducted by * 
the'NaQonal Clearinghouse for Smoking and Health in 1975 
(62). Figdre 7 depicts, for the same birth cohorts, the proportion 
of lifetime years of smoking that represents fiJtertip cigarette 
use. (The birth datfes.of the youngest^cohortfs in Figures 6 and 7 . 
do not rryatcfc due'to differehces in survey d^teuand eligible age 
grou^.) Among men, there/is »a distinct, YnonotonicaHy increas- 
ing rgjation between the proportion of fil£ertip cigarette expo- 
sure and birth, date. Tke corresponding relationship among 
women born before 1930 reflects their lower smoking cassation 
rates and, thereforeptkeir continued use of filter cigarettes (62;. 
A woman horn in 1925, foj* example, who began smoking at age 
21 (Figure 5), and who switched to filtertip Cigarettes in 1957 
(Fjljure.y, has now been smokir^filtertip Cigarettes for over 
t ^B^ ir( ^ °f bef "smoking career and 40 percent .of her entire 

Him . * 

The prevalence of cigarette snjolting, age of initiation, lifetime 
gyration <Jf smoking, and tjie extent of use of various types of 
tfigarettes are not* the only jne&sures of cigarette smoke expo- 
sure among a particular population. Trends in depth of inhala- 
tion, fraction of cigarette, actually smoked,, and other dimen- 
sions of the style of Smoking also s/fect, smoke exposure. How- 
evei as dis<fUssed in the 1&7§ Surgeon GeneraKs Report (24), 
*thes& ar§ difficult t)o determine from survey data. In view of the 
concern avpr the accuracy of contemporaneous survey repoiTB 
of daily cigarette consumption (65), past acfcourits of the timl 
cojirse of daily' cigarette consumption wQjuldjSe difficult to as- 
sess accurately. Nevertheless, the evidence presented in the 
previous section is con^i^nt with the conclusion tftatthe aver- 
age daily cigarette consumption among iregulhr cigarette users 
hqe increased among each successive birth coficirt. 

Cigarette Smq^jng Among Young Women 

The more ma/kedklecfine in peak smoking prevalence amo 
men born "betwej&p 1951 and 1960, now approaching 20 to 29 
years of age, reflected a slowing in the rate of initiation of smok- 
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FIGURE 6. -Accumulated jears of cigaretta smoking per persQn 
* among successive birth cohorts of women and men, 

*4 1978 * * 

SOURCE V S., Departments Health, Education, and Welfare ^0). 

ing that was not observed in women of the same age group. This 
trend appears to be continuing in the ne^t birth cohort. 

Table 5 reports the results of nation-wide s^up^eys of teenage 
qigarette smoking during 1968 toJ97& The*nost recent survey, 
conducted by the National Institute of Education during late 
1978 and early 1979,*ftresents the preliminary results of over 
2,600 telephone interviews of individuals aged 12 to 18 years. -In 
this survey, but not in the others reported in Table 5, women 
and men 19 years of age were also interviewed. Otherwise, the 
survey samplin^techniques and interview questions regarding 
smoking practices were the same fof all the surveys. (See notes 
to Table 5). * 

The data % in Table 5 support the conclusion that the rate of 
initiation of smoking among even the youngest men is declining, 
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FIGURE 7.— Proportion of years smoking filtertip cigarettes 
among successive birth cohorts of womeAand men 
1975 



esr of men and 



Calculated from the results of over 2.000 smoking histoneKf men and women 
who had ever smoked, collected hy National Clearinghouse for Smoking and 
Health. 

SOURCE- U S, Department of Health, Education, and Welfare.(62). 

an effect that is not present among young women. These results 
must be interpreted in light of sampling variability.-(The abso- 
lute standard errors on the 1979 estimates for ages 15-16 and 
17-18 are about 2 percent,) As in adult surveys, non-response ' 
biases must also be considered. Nevertheless, the findings in 
Table 5 are consistent with ottyer nation-wide estimates of 
smoking.rates amopg young women and men. The prevalence-of 
current regular smoking among respondents 17 to 19 yearfc* 
age in this survey was 28.1 percent for females and 22.8 percent 
for males. The comparable rates for women and men aged 17 to 
19 from the Health Interview Survey were 29.2 percent and 27,5 
percent, v respectively. An analysis o* the growth of smoking 
prevalence among this group, performed in the same manner as J> 
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TABLE 5.— Estimated percentage of cuFrent, regular cigarette 
* smokers, ages 12-18, United States, 1968^1979 



. ' Year 




Aps 1*2-14 


Ages 15-16 


Age* 17-18 


Females 

C 1970 
* * 1972 
1974 
«• 1979 

« * » 




0 6 
ii) 

> X 

4 9 

4 4 " 


96^ 
14 4 

16 3 
20 2 
11 X 


186 - 

22.8 
25 3 
25 9 ' 
26.2 


Males 
' 1968 
1970 ^ 
1972 

• 1974 
1979 




2 9 
5 7 
46 
4 2 

V2 


17.0 
19 5 
17m 
18 1 
13 5 


* 

30 2 
37 3 

30 2 

31 0 
19.3 



Nation-wide surveys performed b> National Clearinghouse for Smoking an 
Health, 1968-1974, and National Institute of Education, 1979 Current reguh 
smokers in all survevs include all those who smoke cigarettes at least weekly I 
1979, approximate^ 90 percent of current regular smokers used cigarettes on 
daily basts For 1979 onl>. 29.7 percent male^and 31 9 percent females, aged 1 
' were reported as regular smokers y 

SOURCE L\S. Department of Health, jJthH^tion, and Welfare (63) 

that ofFigares 3 and 4, suggested that smoking rates amon; 
this group of women grew rapidly and exceeded those of men b; 
1975, The, future srrtoking habits of this generation of $iun; 
women cannot be accurately predicted. 

Smoking among adolescent women is discussed in greater de 
tail in the chapter entitled "Psychosocial and Behavioral As 
pects of Smoking in Women" in this Report. 
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Summa 

1. Wome*n have differed fro^m men in their historical onset < 
widespread cigarette use, in the rate of diffusion of smokin 
amor^g each new birth cohort, in their intensity of cigarett 
smoking and their^use of various types of cigarettes. 

2. Men took up cigarette smoking rapidly at the beginnin 
of the twentieth century, especially during Wqrld War I. Cigai 
ettes rapidly replaced other forms of tobacco. By 1925, approx 
mately 50 percent of adult males were cigarette smokers. Smol 
ing among /Tien accelerated rapitflft during World War II. B 
1950, the prevalence of cigarette use among men approached 1 
percent in some urbrin areas. 

3. The onset of widespread cigarette use among wom^n la* 
ged behind.that of men by 25 to 30 years. The proportion of adu 
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. women smoking cigarettes did not exceed one-quarter until the 
onset of World War II. 

4. Between 1951 and 1963, increasing proportions of women 
and men smokers converted to filtertip cigarettes. By 1964 79 
percent of adult women smokers and 54 perceat of adult men 
smokers used Qlter cigarettes. 

5. After reaching a peak value of 4,336 in 1963, annual per 
capita consumption of cigarettes declined in 1964, 1968-70 and 
in the period since 1975.' The most recent estimate of 3 900 
cigarettes per capita in 1979 is approximately equal to that' ob- 
served in 1952. 

6 From 1965 to 1978, the proportion of adult men cigarette 
smokers declined from 51 to 37 percent. The preliminary esti- 
mate of adult men's smoking prevalence for 1979 is 36.9 percent. 
From 1965 to 1976, the proportion of adult women smokers re- 
t mained virtually unchanged at 32 t» 33 percent. Smce 1976, the 
proportion of Women smokers has declined to below 30 percent 
For 1979, the preliminary estimate of adult women's smoking 
prevalence is 28.2 percent. The overall smoking prevalence of 
32.3 percent for both sexes in 1979 represents the lowest re- 
corded value in at least 45 years. 

7. The proportion of adujt smokes attempting to quit smok- 
ing declined from 19.70 to 1975, but increased in 1978-1979 In 
contrast to past years, the proportions of women and men now 
attempting to quit smoking, and. their reported quitting rates 
are indistinguishable. Approximately one in three adult smok- 
ers now makes a serious attempt to quit smoking during the 
course of a year. Approximately one in five ofahose who attempt 
to quit subsequently succeed. 

8. The proportion of adult^okers using lower "tar" and 
nico^ne brands has increased substantially. In 1979, 3*9 percent 
of adult women smokers and 28 percent of adult men smokers 
reported primary brands with F.T.C. "tar" delivery less than 
15.0 milligrams. It is not krtown whether smokers of the lowest 

tar .cigarettes are more or less likely to attempt to quit smok- 
ing, or to succeed in quitting, than smokers of conventional fil- 
tertip or non-filter cigarettes' 

9. The average number of cigarettes smoked by women and 
men current smokers has increased. The 'relationship of this 
finding to recent declines in the average F.T.C. ,l tar" and 
nicotine deliveries of cigarettes is not well understood. 

10. With each successive generation, the smoking character- 
istics of women and men have become increasingly similar. 

11. Among women, tha^average age of onset of .regular smok- 
ing progressively declined with each successive birth cohort- 
from 35 years of age for those born before 1900, to 16 years of 
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age among those burn 1951 to I960. The average age of unset of 
regular smoking among vuung women is now virtually identical 
to that of young men. t * 

12. Maximum smoking prevalence rates have declined sub- 
stantially in recent birth cohorts of men. Men bom 1931 to 1940 
reached a peak smoking proportion of 61 percent during 1960- 
62, while men burn 1941 to 1950 reached a peak smoking propor- 
tion of 5X percent in 1968-69. Men burn 1951 tu 1960 reached a 
peak smoking propurtion of 40 percent in 1976, Among recent 
cohorts of w omen, peak smoking prevalence rates have declined 
tu a much smaller extent. Wumen h'om 1931 to 1940 reached a 
peak smoking proportion of 45 percent in 1966-6*. while women 
born 1941 to 1950 reached a peak smoking proportion of 41 per- 
cent in 1970-73. Women born 1951 £o 1960 reached a peak smok- 
ing proportion of 3* percent in 1976. Among the generation born 
1951 to 1960, the proportions of women and men smoking 
cigarettes are now virtually identical. 

13. The proportions of women and men smokers in eSch age 
group have declined. Among those born before 1951, this decline 
in smoking prev alence resulted mamlv from smoking cessation. 
Bv contrast, the observed decline in smoking prevalence among 
vounger men burn lt'51 to 1960 has 3fculted from both smoking 
ccs>ation and a lower rate of smokii^Plnitiation, This decline in 
the rate of onset of smoking among yoVng men ha* not b^en 
observed for young women. 

14. Recent survev data on adolescent smoking habifs reveal 
that by ages 17 to 19,, smoking prevalence among women ex- 
ceeds that of men. This findifrg supports the conclusion that the 
rate of initiation of smoking among young men — but not that of 
young women — is declining. The future cigarette use of the 
youngest generations of women is uncertain 

15. With each successive birtl\cohort , the accumulated ^years 
of cigarette smoking per woman has progressively approached 
the aecumuL&ted years of cigarette smoking per man. Each suc- 
cessive birth'iohort has also experienced progressiv elv smaller 
sex. differences in the fraction of lifetime years of smoking that 
represents filtertip cigarette use. 

16. Among men born during this ceriturv , each successive 
birth cohort has thus far experience^ fewer cumulativ e*yeans,of 
cigarettv smoking, higher proportionate exposure to filteHip 
cigarettes, and lower smoking prevalence rates. This relation- 
ship between birth date and cigarette smoke exposure does not 
hold for women. Women born 1921 to 1940 have expehenced 
substantially higher smoking prevalence rates than earlier 
generations. Unless they quit smoking in substantial numbers, 
these women, i urrentlv aged 40 to 59, will surpass older women 
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in total years of cigarette smoking per capita, the totals-ears of 
nonfilter cigarett^ smoking per capita, and m the total rjumber 
- of cigarettes smoked. The health consequences of this enhanced 
exposure to cigarette amoke among women are hkelv to be more 
prominent in the coming decades. 

References 

'// ADAMS.EE Mortality In Smoking and Health A Report of the^Sur 
geon General US Department of Health, Education, a*d Welfare 
Public Health Service. Office of the Assistant Secretary for Health 
Office on Smoking and Health, January 1979, pp 2-lto2-47 
<t> ADVERTISING & SELLHNG Marlboro makes* direct appeal Adverts 

mg and Selling 8 25, March 23, 1927 
<*> AMERICAN INSTITUTE OF PUBLIC OPINION (GALLUP) The Gal- 
7- J, U P ( r> ) f >m,unInd ^ St 'P^ m ^r 1^70. July 1971, July 1972, June 1978 
<i> AMERICAN INSTITUTE OF PUBLIC OPINION (GALLUP) The Gal- 
lu^Poll Public Opinion, 1935-1971 Series, pp, 477-1501 1972-1977 
• Series, pp 274- 1203 ** * 

<'» BAIN, J , JR , WERNER, <k Cgarettes in Fact and Fancy Boston. H M 
( aid well Co ,1906 

tt) BONNER, L Wh> cigarette maker* don't advertise to women. Adv#rtiH. 
mg & Selling 7 21, October 20, 1926 

*?> BUR BANK. F US lung cancer death rate* begin to rise propor- 
tionately more rapidly for females than for males a dose-response 
effect Journal of Chronic Diseases 25 473-479,1972 

<*/ CAIRNS, J The cancer problem Scientific American 233(5) 64-78 
November 1975 

/*/ CONOVER. AG Discussion of Elmo Jackson's paper. Journal of Farm 
Economics 3£(4J>art Is 923-924. November 1950 
CONSrMERS efloN Cigarette smoking and lung cancer' Consumer 
Reports 19 54-92, Februar>' 1954 
//// (OW'ELL, MJ, HIRST, BL Mortality Differences Between Smokers 

y and Nonsmokers Worcester, Massachusetts. State Mutual Life Insur- * 
i " ance ( ompany* of Amenca, October 22 1979 

<U, FORTUNE MAGAZINE The Fortune Jurvey II! Curettes. 12(1,. 68. 
1 1 1 - 1 16, July 193o» * 

<1S, GOTTSEGEN. JJ Tobacco A Study of | ts Consumption in the United 

Mates New York. Pitman Publishing Corp . 1940 

' li > GRAHAM. E A Primary cancer of the lunjj with special consideration of 

!«V», 0 i 0 ?r BuMetln ° f the N>W Vork Academy of M.ed,cine 27(5): 
. 261 -27b. May 1951 

<!%> HAENSZEL W.SHIMKIN. MB Smoking patterns and epidemiology 
of lung cancer in the Cmted States are they compatible* Journal of 
the National Cancer Institute 16(6r 1417- 1441. June 1956 

<1*> HAENSZEL. W SHIM KIN, M B , MILLER. H P Tobacco Smoking Pat 
terns in the Cmted States CS Department of Health. Education, and 
Welfare, Public Health Service. Monograph No 45, 1956 

U?> HAMMOND. E< Life expectancy of American men in relation to their 
smoking habits Journal of the National Cancer Institute 43<4> 951 
962, October 1969 

U*t HAMMOND, E ( Smoking in Relation to the Death Rates of One Million 
Men and Women National farmer Institute Monograph 19 127-204 
January 1966 J) 



ERLC 



v J 39 

: 0 4 - 



f/y/ HAMMOND, E f , GARFIN'KEL, L Changes m cigarette smoking 
Journal of the National Cancer Institute 33* 49-64, 1964 

U«> HAMMOND. EC. GARFINKEL, L Changes in cigarette smoking 
1959-1965 Amencan Journal of Public Health .SHU/ 30-45. January 
1968 

<tU HAMMOND, E C . GARFINKEL. L Influence uf Health on Smoking 
Habits National Cancer Institute Monograph 19 269-285 January 
1966 

< tt> HAMMOND. E C . GARFINKEL. L Smoking habits of rrten and women 

Journal of the National Cancer Institute 27 419-442. 1961 
. 4i> HAMMuND. EC , HORN. D The relationship between human smoking 
habits and death rates Journal of the Amencan Medical Association 
155 1316-1328. 1954 

HARRIS. J E Cigarette Smoking in the United States.1950- 1978 In 
Smoking and Health, A Report of the SurgeonG«xeral L* S Depart- 
ment of Health, Education, and Welfare. Public Health Serv ice, Office 
of the Assistant Secretary for Health, Office on Smoking and Health. 
Januar> 1979. pp A1-A29 
,J5j HARRIS, J E Public polic> issues in the promotion of less hazardous 
cigarettes In A Safe Cigarette'* Cold Spnng Harbor Laboratory. Cold 
Spnng Harbor, New York. 1980, pp, 33.3-340 
i J6i HOOVER. I H Hail to the chief -Saturda> Evening Post. Ma> 5. 19-34 

IPPOLITO, R A , MURPHY, R D ,„SANT, D Staff Report on Consumer 
Responses to Cigarette Health Information U S Federal Trade Com- 
mission, Bureau of Economics, August 1979 
r / JACKSON, E L The Consumption of Tobacco Products A Descriptive 
Economic Analysis. United States 1900-1940 Doctoral Dissertation, 
Harvard University. Cambridge, Massachusetts, 1942 

JACKSON. E,L Trends in the consumption of tobacco products. United 
States. 1900-1950 Journal of Farm Economics 32(4. Part 2; 881-893, 
November 19*50 

>3Q> KIRCHOFF, H , RIGDON, R H Smoking habits of 21.612 mdm kiais in 
Texas Journal of the National Cancer Institute 1£{5* 1287- 1304, 4pnl 
1956 

• tfl> LEWINE, H Qood-Bye to All Thai New York, McGraw-Hill Book Co.. 
1970 

i St t LEY. H A , Jr The incidence of smoking and drinking among 10,000 
examinees Proceedings of the Life Extension Examiners 2 57-63, 
1940 

) 13 1 LIEB.CW Can the poisons in cigarettes be avoided 0 Reader's Digest 63 
45-47. December 1953 

iStt MILLER. LM, MONAHAN. J The facts behind the cigarette con- 
troversy Reader's Digaai 65 1-6. July 1954 

i S5t MILLS.CA Tobacco smoking some hints of its biological hazards Ohio 
Medical Journ^ 46 1165-1170. 195$ 

< S6t MILLS, C A , PORTER, M }l Tobacco smoking habits in an Amencan 

city Journal'of the National Cancer Institute 13 1283-4297, April 
19$3 

tS?) MILWAUKEE JOURNAL Consolidated Consumer Analysis Mil- 
waukee Journal. 1947-1969 

<S*> MILWAUKEE JOURNAL Consumer Analysis of the Greater Mil- 
waukee Market Milwaukee Journal, 1924- 1979 / 

*39) NICHOLLS, WH Pnce Policies in the Cigarette Industry Nashville. 
Tennessee, Vanderbilt University Press, 1951 

14,0) NORR, R Cancer by the carton Reader's Digest 61 7-8. December 1952 




% 

(U> PEARL, R /Tobacco smoking and longevity ^Science 87<2253V- 216-217 
March 4. 1938 

U2> PORTER. E.0 The cigarette in the United States Southwestern Social 
Science Quarterly 28 64-75, June 1947 
PRINTERS' I.VK Blo%*> ?ome more my way Printers' Ink 159<2; 20 
Apnl 14-, 1932. 

ikk) PRINTERS* INK Women and cigarettes Printers' )nk 15&7> 25-27 
February 18, 1932 

(US) ROGOT. E Smoking and mortality among US veteran* Journal of 
Chronic Diseases 27' 185-203. 1974 

Utt ROYAL COLLEGE OF PHYSICIANS OF LONDON Smoking or 
Health. Kentf, England, Pitman Medical Publishing Co Ltd 1977 

>*?> SALES MANAGEMENT How critical are men of women who smoke 
_and dnnk SaJes Management 4l(6r 36. September 15, 1937 

U*> TEN N ANT, R B The American Cigarette Industry* New Haven Con- 
necticut. Yale University Press. 1950 

<±9> TOBACCO RESEARCH COUNCIL. Sutist.cs of Smoking , n the United 
Kingdom In Todd, G F (Editor) Research Paper No 1 1972 and Sud- 
plements 1973-1975 ' 

(50) U,S DEPARTMENT OF AGRICULTURE. ECONOMIC RESEARCH 

SERVICE Tobacco Situation, various issues 

(51) US DEPARTMENT OF COMMERCE, BUREAU OF THE CENSUS 

Historical Statistics of the United States. Colonial Times to the Pre*, 
ent. 1975 

($*> U S. DEPARTMENT OF HEALTH. EDUCATION. AND WELFARE 
PUBLIC HEALTH SERVICE Smoking and Health. Report of the Ad- 
visory Committee to the Surgeon GeneraJ of the Public Health Service, 
Public Health Service Publication No 1103, 1964. 387 pp 

<SS> US DEPARTMENT OF HEALTH. EDUCATION, AND WELFARE 
PUBLIC HEALTH SERVICE. NATIONAL ^ENTER FQR HEALTH 
STATISTICS Changes in cigarette consumption between June 1966 
and August 1968 Monthly Vital Statistics Report 19(9. Supplement; 
December 16, 1970. 

(Si) US. DEPARTMENT OF HEALTH. EDUCATION. AND WELF&K - 
PUBLIC HEALTH SERVICE. NATIONAL CENTER FOR HE^ttr 
STATISTICS, Changes ,n cigarette smoking and current smokfr^L 
practices among adults United States. 1978. Advance Data From Vital 
and Health Statistics No 52: J- 16. September 19. 1979 

(55) US DEPARTMENT OF HEALTH. EDUCATION. AND WELFARE 

PUBLIC HEALTH SERVICE. NATIONAL CENTER FOR HEALTH 
STATISTICS Changes fn Cigarette Smoking Habits Between 1955 and 
1966 Vital and Health Statistics. Senes 10. Number 59 April 1970 

(56) US DEPARTMENT OF HEALTH. EDUCATION. AND WELFARE' 

PUBLIC HEALTH SERVICE. NATIONAL CENTER FOR HEALTH 
STATISTICS Characteristics of Persons with Hypertension Vital and . 
Health Statistics. Senes.10. Number 121. December 1978 

(57) US DEPARTMENT OF HEALTH. EDUCATION. AND WELFARE 

PUBLIC HEALTH SERVICE. NATIONAL CENTER FOR HEALTH 
STATISTICS Cigarette Smoking Status— June 1966, August 1967. 
and August 1968 Monthly Vital Statistics Report 18(9. Supplement) 
1 -4. December 5. 1969 * ' * 

(SS, US DEPARTMENT OF HEALTH. EDUCATION. AND WELFARE 
PUBLIC HEALTH SE R V IC E „>? A TI ON A L CENTER FOR HEALTH 
STATISTICS Cigarette Smoking- United States, 1970 -Monthly Vital 
Statistics Report 21(3. Supplements 1-8, June 2, 1&72. 




1 , 



ism f.s DEPARTMENT OF HEALTH, EDUCATION, A,ND WELFARE, 
Pl'BLK HEALTH SERVK E, NATIONAL CENTER FOR HEALTH 
STATISTIC S ( urrent Estimate from the Health Interne* Surrey. 
United States- 1976 Vital and Health Statistics. Series 10. Number 
liy, November Iffl 

<>:<>, IS DEPARTMENT OF HEALTH fcDl CATION AND WELFARE. 
PIBLK HEALTH SERVICE NATIONAL ( ENTER FOR HEALTH 
STATISTIC S -Unpublished data) 
U> DEPARTMENT OF HEALTH, EDL'CATION, AND WELFARE, 
PIBLK HEALTH SER\ HE NATIONAL ( LEARINGHOUSE FOR 
SMOKING ANf) HEALTH Adult Use of Tobacco Iy70 June 1973 

^J- C S DEPARTMENT OF HEALTH. EDL'CATION. AND WELFARE. 
PI BLK HEALTH SERVICE, NATIONAL CLEARINGHOUSE FOR 
SMOKING AND HEALTH Adult Use of Tobacco 1975 1976 
»1, I S DEPARTMENT OF HEALTH EDUCATION. AND WELFARE. 
Pt BLK HEALTH SERVICE. NATIONAL CLEARINGHOUSE FOR 
SMOKING AND HE ALTH ' Pattern* and Prevalence of Teenage 
( jfcarette Smoking IW« 1970, and 1974 Jyl> 1974 
I S DEPARTMENT OF HEALTH. EDUCATION. AND WELFARE. 
Pt BLK HEALTH SER\ K E NATIONAL CLEARINGHOUSE FOR 
SMOKING AND HEALTH Use, of Tobacco. Practices, Attitudes, 
Knowledge and B^li^fs. United State-* Fail 1964 and Spring 1936 July 
19*9 

W ARNER, K E P'jss.bie .m reaves in the jnderre porting of cigarette 
■ ons.jmptiun Juurnai of the American Statistical Association 73«362i 
04- i\» June 1^7h 

"7^/ WESSEL » A The first s iX t> billion* are the hardest for the cigarette 
.ndustr> Printer^ Inkl2*>:=>) 3-6 M7- 146. January 31. 1924 

tf> WHITTEN. I T Brand Performance m the ( igarette Indu*tr> and the 
Advantage of Earl> / Entr> . '1913-74 U S Federal Trade Commission, 
Jjne iy79 1 



4T 



EMC 



PART II: 



BIOMEDICAL ASPECTS OF SMOKING. 



> 

y 



MORTALITY 

Introduction and Background 

Cigarette smoking has been cited as the single most impor- 
tant environmental factor contributing to premature mortality 
in the United States (17). A great many epidemiological studies 
support this statement. The emphasis, in general, has been to 
study mfcles rather than females. Perhaps? the main reason for 
this discrepancy is that, in the past, relatively few women 
smoked whereas smoking wasxommon among mep. The upward 
trend in lung cancer death rates in males observed in the 1950s 
by Dorn and others stimulated epidemiologic studies of smoking 
and health, especially among males (2,3). 
According to<fche 1979 Surgeon General's Report: 

It is important that attention be called specifically to the 
mortality that females experience as a result of cigarette 
smoking. There has been an increase io smoking among teen- 
age girls over the past 10 years. At present, the percentages of 
teenage boys smoking and teenage girls smoking are nearly 
identical. For some ages, th» > - are more teenage girl smokers 
Jhan boy smokers. Over u . ; *st 10 years, there has been a 
gradual reduction in the percentage of the adult population 
that is smoking. Men have quit in greater numbers than 
women. There has been only a modest drop in th4 percentage 
of women who are smoking. In Canada and several European 
countries, smoking is/decreasing among men but increasing 
among women. 

The present report reviews some of the more important pro- 
spective epidemiological studies on cigarette smoking aqd mor- 
tality among women. 

Mortality Trends 

As background, this section reviews mortality levels by sex 
and color in the United States, by examining recent trends in 
overall mortality and in three causes of death which have been 
strongly linked to cigarette smoking— ischemic heart disease, 
lung cancer and the combined category of bronchitis, em- 
physema and asthma.*. These trends are displayed in Fibres 1 
through 4. f - 

For all causes of death (Figure 1), the trend for females was 
.downwards over the entire period from 1950 to 1977 with a 
somewhat steeper decline jmrecent years. The trend in death 
rates among males was essentially flat during most of the 1950s ' 
and 1960s, but has been sharply downwards since the l^te 1960s. 

•The category, chronic obstructive lung disease, may include asthma a dis- 
ease which is not causally related to smoking 
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FIGURE 1.— Age-adjusted death rates* for all causes of death b> 
color and sex; United States, 1950-1977 

i 

•Adjusted h> the direct method to the V S population* 1940 
SOURCE National ( enter for Health Statistic* <9) 

For ischemic heart disease, the death rate trend for all se5^ 
and color groups was upwards until it flattened in the 1960s. It 
has been sharply downward smce then (Figure 2). ^r** 

For lung cancer the trend was sharply upwards dunng"*uie 
entire period, especially for females (Figure 3). 

For bronchitis, emphysema and asthma, the death-rate has 
been sharply upwards for all sex and color groups except non- 
white females. In recent \ears there-appears^ be a leveling otf 
for males but not for white ferrlales (Figure 4). Other inves- 
tigators' hav e studied these trends, especially in relation to 
changes in cigarette^ smoking habits in the United States and 
their potential effect upon mortality from the smuking-felpted 
diseases (K,12). There are. inherent difficulties in interpreting 
trend data and in particular in relating one trend to another. 

Epidemiological Studies 
During the past .30 years, tliere ha^j been e|ght* large pro- 
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FIGURE 2. — Age-adjusted death rates* for ischemic heart 
disease** by color and se?c, I'nited States, 
1950-1977* 

•Adjusted by the direct method to the U S population. 1940 
•MOD 6th and 7th Rev No 420 and 8th Rev Nos 4U), 413 
SOfRVE National ( enter for Health Statistics (9) 

spective epidemiological, studies specifically designed to de- 
lineate the relationship between tobacco smoking and the de- 
velopment of disease. In five of these studies data are available 
on women as well as men. These studieXare outlined below and 
in Table 1 (1.2,4,^,7*10). To these published results are added 
unpublished data from two -other studies^onducted by the Na- 
tional Heart, Lung, and Blood Institijte, and'from the British 
^Doctors Study. v 

THE AMERICA >^C A N C E R SOCIETY 25-STATE STUDY (6) 

The largest study b£ far is the American Cancer Society study 
of men and women in 25 states. In late 1959 and early i960, the 
American Cancer Society enrolled 1,078,894 men and women in 
a prospective study. All segments of the population were 
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— Outline of prospective studies of smoking and mortality' among women 



Authors^ 



Hammond 

(5) 



Type of 
subjects 



Volunteers 
in 25 
states 



Number of - 

female 

subjects 

Age range 
atj>a^line 

Year of 
enrollment 

Years of 
follow-up - 
reported 

Number of 

female 

deaths 



ial measure 




562.07J 
**35-84 

'1959 

16,^73 „ 
Pe rson-yrs 



Cederlof 
Fnberg 
Hrubec 
Lorich 

(1) -6 



Jdsie 
Walker 
(4) 



Hirayama 



Doll 
Gray 
Peto 
(2) 



Framingham 
Heart Study 
(10) 



British -Norwej 
Migrant Stu< 
British Norwef 
| (10)-. 



Probability Total pop. 

' sample o£ 'Canadian of 29 health 
the Swedish pensioners districts 

population & dependents ( in Japan* 




142,857 
40 ♦ 
1966 




t Sample plus 
vofunteert 
from F^amingtlam, 
Mass.\wh>tes) 



Probability san 
of British & No 
gian migrants 
U.S. in 12 stat 



1.955 

Probability 
of death 
in 10: 



1,794 

Probability 
of death 
in 6 yrs. 



1,508 . 

Person-yrs. 
death 
rate 



22 



1,090 

Person*yrs 
death 
rate * 

L\y ? 



2,873 




9,057 


6,; 


29-62 
* 




45-74 


45 


1948 




1962 


19 

\ 






5 


i 










662 




588 


3 



Probability 
of death 
in 26 yrs. 



Probability o 
deat^i in 
in 5 years 




1950 



1955 



1960 



1965 



1970. 1975 



-6th Rev — 7rt>ftev. — V-*- 



-8th Rev 



* FIGURE 3. -Age-adjusted death rates* fo&nalignant neoplasm 
oC trachea, bronchus, and Jung,** by color and sex, 
Lnited States, 1950-1977 ■* * 

♦Adjusted by the direct method to the U S. population. 1940 
"ICD 6th and 7th R?v Nos. 162, 163 and 8th Rev No." 162. > 
SOURCE: National Center for Health Statistics (9). 

included except groups that could not be traced easily. Alerigthy 
y initial questionnaire contained infornyition on age, sex, race, 
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FIGURE 4.— Age/kdjusted death ratfes* for bronchitis, 

emphysema, and asthma** by color and sex.ilnited 
* States, 1950-1977 

•'Adjusted by the direct method to the U.S. population, 1940 

••ICD 6th and 7th Rev. Nob. 241 ,501.502,527.1 and 8th Rev Nos. 490,493,549 3 , 

SOURCE National Center for Health Statistics (A). 

education, place of residence, family history,' past" diseases, 
present physical complaints, occupational exposures, and vari- 
ous habits. Information on smoking included: type of tobacco 
used, number of cigarettes smoked per day, degree of inhala- 
tion, age %which smoking began, and the brand of cigarettes 
used from Hjhich the "tar" and nicotine content of the cigarette 
could be calculated. Nearly 93 percent of the survivors were 
^ successfully followed for a 12-year period. Only limited data 
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have been published for the 12-year period for women; the main 
body of published data for women is based on the first 4-year 
period of the follow-up. 

THE SWEDISH STUDY fl) 

A national probability sample of 55,000 Swedish .men and 
^ wom#?v was surveyed in 1963, by a maijed questionnaire to 
which 89 percent of the sample responded. Information was col- 
lected on smoking status at the time of the query and at 
specified intervals during the previous 9 years according^ type 
and amount of smoking and degree of inhalation. The question- 
naire identified age, sex, location (urban, nonurban), income, 
£j>d occuption of each subject. A 10-year follow-up % smoking- 
related mortality was published in 1975. 

THE CANADIAN VETERANS STUDY (4) 

Beginning in 1955, the Department of National Health and 
Welfare, Canada, enrojled 78,000 men (veterans on pension) and 
14,000 women (mostly widows of veterans) in a study of 
smoking-related mortality. Information was obtained on age, 
detailed smoking history, resident, and occupation. During the 
6 years <rf foljow-up, 9,491 of the men and 1,794 of the women 
died. No recent follow-up has been reported. 

» 

JAPANESE STUDY OF 29 KEALTH DISTRICTS (7) 

In late 1965, a total of 265, Ug men and women in 29 health 
districts in Japan were enrolled a prospective study., This 
represented from 91 to^99 percept ©f the population aged 40 and 
older in these districts. This study provides a unique opportu- 
nity to examine' the relationship of cigarette smoking to death 
rates in a population with genetic, dietary, and other cultural 
'differences from previously examined Western populations. At 
the time of the eighth year of follow-up 1^,858 deaths hkd oc- 
curred and there wer^ 1,269,382 person-years of observation. 
For women, however, the main body of published data is based 
on 5 years of follow-up. * 

THE JRJTISH DOCTORS STUDY (2) 

In 1951, the British Medical Association forwarded to all 
British doctors a questionnaire about their smoking habits. A 
total of 34,400 men and 6,207 women responded. With few excep- 
tions, all. men who replied m 1951 have been followed for 20 
wars Further inquiries about changes in tobacco use and some 
additional demographic characteristics of the men were made in 
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19o7, 1966, and 1972. More than 10,000 deaths have occurred 11? 
.this population dunaij ,the past 20 years. For women, published 
*'&&ta are available for. 11, > ears of follow-up, and unpublished 

dat9 are available^for 22 years of follow-up.' 

TH# FRAMINGHAM HEART STUDY (10) 

The Framingham Study began in 1948. with a cohort of 2,336 
white men and 2,873 white women who were age 29 to 62 at the 
"beginning of- the study and were residents of Framingham, 
Massachusetts. Persons were selected by a sample of house- 
holds plus enlistment of volunteers. These individuals were re- 
called and examined every 2 years thereafter. 

The routine cardiovascular examination consisted of a medi- 
cal history, physical examination, blood chemistri&§, body 
easurements, vital capacity, chest x-ray and a 12-lead ,elec- 
rocardiugram. Mortality and morbidity were documented in 
etail from the routine biennial examination, hospi-tal records^ 
death Certificates,- physician records and the next-of-kin. 

Information on smoking was obtained at the first examina- 
tion (and at several thereafter). A series of monographs and 
oyer 200 articles on the Framingham Study have now become"* 
part of the Scientific literature. 

Data on the relationship of cigarette smoking to cardiovascu- 
lar morbidity and mortality; for both men and women, have* 
been reported in the Framingham literature, but the longest 
reported follow-up period has been 18 years with relatively few 
deaths having occurred by then, especially among the women 
(11). Data given below are'based on a Jonger follow-up period, 26 
years, and have not been published. Tfre study is presently in its 
16th biennial cycl£. 

THE BRITISH-NORWEGIAN MIGRANT STUDY(IO) 

In October 1962, morbidity questionnaires requesting infor- 
mation on ^rsonal and^ demographic charactenstics, including 
cigarette smoking, as well as symptoms of cardiorespiratory 
diseqj^e were sent to approximately. 32,000 British QnigrajUs and 
18,0,00 Norwegian migrants to the United States residing'in 12 
sTates. These samples \frere drawn from the 25' percent random 
sample of the entire population for^hich country of birth was 
recorded hi the 1960 United States Census. The 12 states in- 
volved contained about three-fourths of the British and Norwe- 
gian immigrants to the United States. The response rate to the 
questionnaire was 86 percept. The respondents were then fol- 
lowed for surv iv orshtpllnd cause of death data for 5 years, from 
January' 1, 1963 through December 31, 1967. TKe number of 



morbidity questionnaire respondents and deaths occurring 

among them from 1963 to 1967 for ages 45 to 74, by sex, w<jre as 

follows. ' * 1 

* » 

/Males t Females 

Respondents Deaths Respondents Deaths 
British ^ < £0,103 1,181 9,057 588 

Norwegian' , 5,902 643 5,337 354 

V • 

Several reports dealing with the prevalence sur**?. and with 
a related cross-sectional study of mortality, including data on 
cigarette smoking for \5l0men as* well as for men, have been pub- 
lished (13,14,15,16). The main results of the prevalence study 
may be briefly summarized. Four syndromes were considered; 
"persistent cough and phlegm," "chronic bronchitfe^angina," 
and "possible infarction." The relation of smoking t6 the preva- 
lence of these symptoms was clearly demonstrated for women 
as well as for men. The main results of the cross-sectional mor- 
tality study indicated substantial exces^mortahty for cigarette 
smokers, as compared to nonsmokersi for both' women and men. 

* K 

Overall Mortality for Females— Cigarette Smokers Versus 
Nonsmokers 

MORTALITY RATIOS 

1 

In this report the mortality ratio is the basic means of com- 
paring cigarette smokers with nopsmokeus. It is usually ob- 
tained by dividing a "death rate" (or other mortality measure) 
for a classification^ sftiokers by tfie "death rate" (or ofher 
mortality measure) of a comparable group of nonsmokers! The 
"death rate" may differ markedly from one study to another. In 
son§| studies it is calculated by means of person-years and is a 
1-year measure; in others it is a probability measure, it may be 
a 5-year, 10-year or, as in the Framingham Study, a 26-year 
measure. Differences in mortality ratios may arise because of 
these factors. 

Because of the arithmetic nature of this ratio, there is a tend- 
ency for lower ratios to result with higher underlying levels of 
'mortality. For example, with an underlying mortality level of 10 
percent per year for nonsmokers, the mortality ratio for a group 
of smokers can at most be 10 if all the smokers died w*ithin the 
year. With a mortality level of 50 percent for nonsmokers, the 
maximuln possible ratio is 2. Sihce "death rates" increwL^ith 
age, there is a tendency for the.mortahty ratios to declftjPklSh 
age, since its range is restricted.- 
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T^BLE 2. — Mortalit> ratios for female cigarette smokers b\ 
number of cigarettes smoked per da\ and age; 
females in 24 states 
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Sot"R< K Hammond, h < ■. ■ ".i 



TABLE a.— Mortality ratios for female cigarette smokers b> 
number of cigarettes smoked per da> and age: 
females in the Swedish study 

Vumbrr of 



* igarelle* 








Total, l*-69 
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ife it* 


IM-4** ">0- V.* 


60 -f»y 
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i o io 
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1-7 
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i a 




J i 


11 17 


1 4 


1 5 


is* 


4 '> 


J J 1 " 


2 2 


2 0 












All Smoker* 


1 # 


• 1* 1 i 


1 I 


1 2 



i 

Fok simplicity, however, mortality ratios are used throughout 
this review, it lX recognized that these ratios are not strictly 
comparable froinAne study to another nor from one age group 
to another/ r 

AMOUNT SMOKED AND AGE 

Overall mortality ratios by amount smoked and age are pres- 
ented for several of the studies in Tables 2-7. Except for the 
Swedish stud> (Table 3). agti- adjusted ratios were calculated for 
each level of smoking in each study. Adjustment was by the 
direct method, using as standard the age distribution of all 



ERIC 4 



4 



TABLE 4.— Mortality ratios for female cigarette smokers by 
number of cigarettes smoked per day and age; 
females in the Canadian study 

Number <>f * 

cigarette* Age Total. 30* 

""> • Afge-adLH^ted 1 • 



p*** da> 
* * 


*0-,*>4 


M-#>4 


65-74 


NonHfnoker* i 


f I 00 


I Op 


1 00 




1 Vj 




1 <n 


"- • i 






I 20 


Ail Smoker* 




I Hi 


1 io 



♦2 I 20 

1 Vi 

\ il 



Adjusted h> the dirert method using a* standard the age distribution of all 
women ^ 
*N^t «.hvwn-l^ than "> expeited deaths * 
Sot"R< E B^t K W R !■ 9 



TABLE 5. — Mortality ratios for female cigarette sniokers by 
number of cigarettes smoked per<iay and age; 
females in the Framingham Heart Study 



Number of 








— r~ 


ogarettes 




Age 




Total, 2^^f 2 


per da> 


2i*-44 


4.'»- ">4 


.V- 152 


Age-Adjusted* 


Nonnmokf r* 


. 1 00 


1 00 


1 00 


' 1 00 




I 42 


1 21 


1 07 


1 w 


20 


1 *4 


1 4* " 


1 i:j 


lo2 


21 * 


2 2:» 


1 14 


* * 


1 72 


All Smokers > 


1 62 


1 2* v 


1.07 . 


1.43 



Adjusted by the direU method u*ing as standard the age distribution of all 
women 

•Not nhoun- b« H « than expected death* 

SOTft< K National Heart. Lung, and Blood Institute ( 10k 

women in the particular study. For the Swedish study the ape- 
adjusted values were taken difec&y from the report. 

Mortality ratios shown in Table 2 are considered -especially 
important since they are derived from the study with^he 
largest survivorship experience. Mortality. ratios generally rose 
with the amount smoked for eafch age group except for the 75 to 
H4 age ^roup. The age-ratios were .97 for the l-to-9-cigarettes 
per defy group, 1.19 for the lG-to-19 per day group, 1.45'for the 
20-39 group, and 1.63 for the 4X)-plus group.\For all cigarette 
smokersfthe age-adjusted mortality natio was 1.26. By age 
group, mortality ratios were 1.12 for the 35-to-44«age group, 

:RJ C - ^ , % 



TABLE Mortality ratios for female cigarette smokers by 
number of cigarettes smoked per day and age; 
British females * i 



Number of 

cigarettes 

per day ( 


45-54 


Age 
55-64 


65-74 


Total. 45-74 
Age-adjusted 1 


Nonsmokers 


1 00 


1 00 


1 00 


1 00 


< 20 


1 4y 


i oy 


79 


1 08 \ 


20 


1 Ho 


1 51 


1 55 


1 60 



•All Smokers ' 166 i 25 



^Adjusted by the direct method using as standard the age distribute 
women r 

SOURCE National Heart, Lung, and Blood Institute (10) 



TABLE 7,— Mortality ratios for female cigarette smokers by 
number of cigarette^ smoked per day and age; 
Norwegian females 



Number of 
cigarette* 
per day 




Age 


Total. 45^74 


,45-^4 


65-74 


'Age -adjusted 1 


Nonsmokers 
- 20 
20- 


1 00 
1 54 
1 41 


1 00 
1 07 
89 , 


1 00 
1 33 
1 18 


All smoker* 


1 49 


1 02 


. 128 



'Adjusted by the direct method using as standard the age distribution of 



women 

SOURCE National Heart. Lung, and Blood Institute U0> 

1.3 N&r the 45-to/54 age group, 1.27 for the 55-to-65 £roup, 
1.31 for the 65-to-?4 group and 1.14 for the 75-to-84 age group. 

Data from the Swedish study (Table 3) appear to be rea- 
sonably consistent with the ACS data in Table 2. The l-tb-7- 
cigarettes-per-day group had. an age-adjusted mortality ratio 
of 1.0 (compare< Lwith .97 for the l-to-9 group above) and 2.0 for ( 
the 16-plus ^oBfRtompared with 1.63 for the 4p-plus group , 
above). For three of the four age groups, the mortality ratios • 
were directly associated with level of smoking. By age group,, 
the highest mortality ratios wer4 observed for the two youngest 
age groups and the lowest for the two oldest groups. The overall, 
ratio for all cigarette smokers was 1.2. 

For the other studies (Tables 4-7) mortality patterns were 
generally shnilar in that mortality ratios tended to be highest 
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TABLE 8.— Mortality ratios for female cigarette smokers by 

number of cigarettes smoked per day; females in the 
British Doctors Study 



. Number of 








cigarettes 
per day 




Total, 
A^e-adjusted* 




Nonsmokers 

1-14 
16-24 

1 


r-* 


1 00 

0 94 

1 54 




All Smokers 




1 23 





'Baaed on annual death rates standardized for are 
SOURCE Cederlof. R (2) s 

i k 

with heaviest smoking and tended to. be lowest at the oldest 
ages. f J 

For the Japanese study and the British Doctors Study, mor- 
tality ratios by amount smoked and age were not reported. 
However, an ov'eraU age-adjusted mortality ratio for female 
cigarette smokers was reported in the Japanese study, while in 
the British Doctors Study this ratio was obtained from unpub- 
lished data based on 22 years of follow-up (Table 8). We list these 
alor>g with the overall ratios for the other studies: ' 

Total njArtahty ratio 
Stud y age VU u sted 



American Cancer Society . i 26 . 

Swedish 1 20 

Canadian 2 

✓ Japanese 2 28 

British Doctors 1 23 

Framingham 1 § 43 
British Migrants * 1,25 

Norwegian Migrants 1.28 

All ratios here are greater than unity. The largest ratio is 1.43 
for Framingham. The other 'seven ratios are close to one 
another, ranging from 1.2 for Jhe Swedish study to 1.31 for the 
Canadian stud^ 

DURATION OF SMOKING 

Overall mortality ratios for women increased with duration of 
the smoking habit based on data from the Canadian and 
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TABLE 9*— Age-adjusted mortalitj^ratios of female cigarette 
smokers, b> number of cigarettes smoked per'-day 
,and age be^an smoking; subjects aged 45 T 54 at start 
of study. 25-State Study 



N'umlter of 
p**r da> 
N'on^moker* 
l»-ly 
-to. 



Atfebe^an smoking 



1 \H) 

0 i*o 

1 17 

i n 



1 oo 
1 >3 

i ei 

1 K5 



••Ratio not shou n — le^v than 10 expected deaths 
SOl'Rt'E Hammond, PI i ■/>' 



TABLE 10. — A^e-adjusted mortalit> ratios of female cigarette 
smokers, b> number of cigarettes sijx&ed per da> 
and degree of inhalation. Subjects fcged 45-54 at 
start of study. 25-State Study 

Number <>f ■» Decree of inhalation of smoke 

<. itfarette* 



pt-r da> None — Sh^ht Moderate— Deep 



0 85 104 

JO- «i 141 1 5K 

40- „ •* 2 19 



••Ratio not >shovtn — le^» than 10 expected deaths 
Sot'R( £ Hrfm"m«Aj.-B>( t&< 



Swedish studies i l,4j. Amonp Canadian women whp smoked for 
10 or more y£ars the mortality <ratio, adjusted for age. was 1.37 
compared tb a ratio of 1.08 for women smoking Mess than 10 
>ears. In the Swedish study an e'xeess risk was found for women 
smoking 30 or mor^ >ears (1.4). For those smoking 4ess than 30 
years the ratio was 1.0. 

AGE BEGAN' SMOKING 

Tab^9 shows mortality ratios for women who were 45 to 54 by 
number of cigarettes smoked per day and age began smoking 
to). Except for the light cigarette smokers (l-to-9-per-day), 
those taking up the habit at ages 15 to 24 had higher mortality 
ratios thari tJhose who started smoking at older ages. 

o 
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TABLE 11. — Age-adjusted p mortality ratios* of female cigarette . 

smokers, b> number of cigarettes smoked per'daj 
and degree of inhalation and age. 25-State Stud) 
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- n-44 
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55-64 


65-74 


75-M 
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1 00 
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1 <Mj 
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\ 21 


1 2* 


1 26 


* 1 21 
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1 Oo 


1 iU 


I v> 


1 41 


• • 


Deep 


1 40 


1 7* 


1 64 


• • 


• • 



••Ratio not shown— le** than 10 expected deaths 

SOURCE Hammond. E C foi + 



Mortality data for women smokers, according to age started, 
are also available from the Swedish study (1), age-adjusted ' 
ratKfs were reported as 1.7, .1.6, and 1.1 for age started less than 
17, 17 to 18, and 19 plus, respectively. 

INHALATION 

Table 10 shows mortality ratios for female cigarette smokers 
who were 45 to 54 years of age according to number of cigarettes 
smoked per day and degree of inhalation of smoke (5). No clear 
■ pattern, emerges. The "moderate-deep" group had higher mor- 
tality ratios than the "none-slight" group in two of three com- 
parisons. 

Table 11 shows mortality ratios for female cigarette smokers 
by degree of inhalation and age (5). A 'fairly consistent general 
pattern emerges, mortality ratios vary directly with degree of 
inhalation. # This is seen in each age group, except perhaps the 
35- to -44 age group. ' 

Mortality data for female cigarette smokers according to in- 
halation are also available from the Swedish study (1); age- 
adjusted ratios were reported as 1.1, L'2, and 1.6 for the no inha- 
lation, light inhalation,* and deep inhalation groups, respec- 
tively. 

\ 

•TAR" AND NICOTINIC CONTENT OF CIGARETTES 

Th^relationship between overall mortality and the "tar" and % 
nicotine content of cigarette smoke was recently examined by 
Hammond, et al. (6). In thi\study, "tar" and nicotine levels 
(TN) were defined as foliows:Yhigh" T/N, 25.8 to 35.7 mg "tar" 
and 2.0 to 2.7 mg nicqtine; "medium" T/N, 17.6 to 25.7 mg "tar" * 



TABLE 12. — Adjusted mortality ratids for males and females, by 
7 tar" and nicotine content of cigarettes usually 
smoked 



Mortality Ratios 



"High" ••Medium" ' "Low" 

Sex TN TN T N 



Males 1 00 0 94 0.85 % 

Females • 1 00 0 88 0.83 

) _ 

Total ^_LQ0_^ 0*1 . 0.84 

SOURCE- Hammond, E.C. A) 

TABLE 13.— Adjusted mortality ratios for males and females 
smoking low "tar" and nicotine cigarettes and 
subjects who never smoked regularly 

, Mortality ratios 



Sex » "Low" T N Nonsmokers 



Males . 1.00 0.61 

Females 1.00 • 0.74 



Total , 1.00 0.66 

SOURCE. Hammond. E.C (6). 

TABLE 14.— Overall mortality ratios of cigarette smokers 

compared to non smokers, fry sex and by "tar" and 
nicotine content of cigarettes usually smoked 



Sex 



Males ^ 
Females 



Total 



Non- 
smokers 


"Low" 

T ,r S 


"Medium" 

T/N 


"HiKh" 
TN 


1.00 


1.66 


< 1.85** 


—1.96 


1.00 


1 37 


1.45 


1.65 










1.00 


1.52 


1.64 


1.80 



SOURCE: Hammond, E C (6). 

and 1.2 to 1.9 % mg nicotine; "low" T/N, less than 17.6 mg "tar" and * 
less than 1.2 mg nicotine. 

Table 12 shows the overall mortality ratios of male and female 
smokers by these "tar '* and nicotine levels. In this instance, the 
mortality ratio of the .high" TN smokers was represented as 
1.06 to illustrate the reduction in overall mortality thil occurred 
with lower T»JN* cigarettes. There was a small reduction in the 
risk of dying vvMh the use of lower T/N cigarettes. The mortality 
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ratio was reduced to 0.91 for the "medium" T/N smokers and 
was further reduced to 0.84 for the "low" TN smokers. The mor- 
tality ratius.were lower for women than for men. 

In a separate analysis, a comparison was also made between^ 
the mortality ratios of "low" T/N smokers and nonsmokers. 
These data are presented in Table 13. The.mortality ratio of the 
"low" T'N group was designated as 1.G0. Nonsmokers had over- 
all mortality ratios that were considerably less than those of 
"low" T/N smokers. * 

The combined data from Tables 12 and 13 are shown in Table 
14 wh^re mortality ratios were calculated using nonsmokers as 
^th^reference. Combining these data from two separate 
analyses that are not exactly comparable results m.figures that 
are only approximate. 

Hamrrfond also Compared/death rates of smokers of relatively 
few (1 to 9) "high" T/N cigarettes with those of smokers who 
smoked relatively large numbers (20 to 39) of "low" T/N cigar- 
ettes (17). The death rates of these two groups were very simi- 
lar. 

Comments v « 

Mortality ratios for women who smoke cigarettes ranged from 
1.2 in the Swedish study to 1.43 in the, Fr&mingham study. As 
with men, mortality ratios for women who smoke cigarettes var- 
ied directly with amount amoked, depth of inhalation, "t^r" and 
'nicotine content of the cigarette and duration of smoking, and 
varied inversely with the #ge when smoking was started. 

In attempting to gtudy cigarette smoking and mortality. 
among women, a major difficulty is the lack of large-scale 
epidemiological studies addressed specifically to female popula- i 
tions. The main fundings of this review depend heavify on one* 
study, that of the American Cancer Society. For the other 
studies reviewed here, the numbers of women — and of deaths 
'among them — are often too sparse to permit meaningful stati^L 
tical analyses. Thus, for example^ little can- be said about the) 
survivorship experience of women who give up cigarette smot 
ing. We strongly recommend," where possible, extending theV 
length of follow-up of women who are'already enrolled in these 
prospective studies. It, is also highly recommended that new 
studies.be conducted that are specifically addressed to women 
and smoking-related mortality. 

Summary ^ 

1. The mortality ratio for women who smoke cigarettes is 
about 1.2 or4*S(. 
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2. MQrtalityQ-atios for women increase with the amount 
smoked. In the largest prospectfve study the mortality ratio 
was 1.63 for the two-pack-a-day smoker as comparecKtp 
* ' * xioWsmokers. * 

*.3. Mjortalr^fcsttios ^re generally proportional to the duration 
of cigarette Smoking, the Jortger a woman smokes, the greater 
the excess risk of dying. 

• 4. Mortality ratios tend to be higher for those women who, 
begin smiikirtig at a >cmng age as compared to those who begin 
* fa f smokiffg later. * y 

»5. Mortality ratios are higher for those women who report 
they inhale smoke than for those who do not inhale. ^ 
/ * 6. MortaJUty ratios for women tend to increase with the tar 
and nicotyae'conten^ of the cigarette. / . 

«\. Mortality ratios fo.r female smokers are ,somdw)tfat less 
thafi for male^mokers. This may reflectdifferences in exposure 
to cigarette smoke, such ^s starting smoking later, smoking 
^ * cigarettes \vith lo wer '^ ar" and nicotine content, and smtking- 
fewer ciga/ettjgs p^T 7 ctay than roen. » ' „ 1 - 
8. Women demonstrate the same dose-response'relationsftips 
. . with cigarette smoking as men. increase immortality occurs 
with an increase in number of cigarettes smoked per da»an 
earlier age* of beginning cigarette smoking, a longer duration 
of smoking, inhalation of cigarette smoke, and*a higher "tar" 
" and nicotine content of the cigarette. Women; who hav^ smok- 
ing characterises similar to men* may experien^ mortality 
• rates similar to men. 
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• MORBIDITY % * 

The relationship between cigarette smoking 'and morbidity 
has been summarized, in the 1979 Surgeon General's RfRort. 

* That report contained data from the National Center for Health* 
Statistics Health Interview Survey (HIS) showing the relation- 
ship for both men and women between smoking and the preva- 
lence of selected chronic diseases, the incidence of acute illness, 
days lost from work, days of bed disability, and perceived health 
status. This section will present additional data from the Health 
In M^i£ W Survey on tren ds in days lost from wojit and limita- 



Dfcys Lost from Work 

Workers who smoke report losing more work days due toMll- 
■ ness and injury than do nonsmokers. This relationship has been 
observed for both men and women <*Very year that the National 
Health Interview Survey has included questions on cigarette 
smoking. For example, in'l$65 working women who^moked re- 
ported 6.6 ^rk-loss days;* working Women who had never 
smoked reported only 4.8 work-loss days (see X&ble i). Similarly, 
in the 1977 HIS women who smoked reported 6.6 days4qst from 
work compared to 5.7 days lost from work by those who never 
snioke'd. 

The-National Clearinghouse for Smoking and Health use'd the 
earlier 1965 data to estimate the number of "excess" -days lost 
from work among cigarette smokers. Thte estimation was ob- 
tained by calculating the expected number qf wojk-loss days if 
all workers had the same wofck-loss experience as thjose tffio had 
never smoked cigarettes. It wa's estimated that approximately 
20 percent of all work-loss days <fue to. illness andlnjury could be 
♦attributed to the higher rates of loss arffbng current and former 
smokers (2). The 1979 Surgeon Generals Report presented simi- 
larTtyculations, based on 1974'data, and again the estimate was 
afc>out 20 percent of all work-loss days. Tht^se calculations were 
not sex specific/Certain modifications in the collection proce- 
dure* have rowere^j the male responserate for the smoking data 
arid ftiay; thus, make comparisons of more recent data by sex 
less than ideal. However, the 'data do show that in 1977, the 
work-loss rate -amcjng women who never smoked was higher 
than in 1965, while the rates among current smokes remained 
about the same. This would tend-to reduce t]ie nufcber of "ex- 
cess" days among women attributable to fcmokinfe. There, has 
been ^slight decrease in 'work loss among males who never 
smoked. Former smokers reported fewer wonk-loss days in 1977 
* L q '^1965. Although the difference in work-loss days between 
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TABLE i. — Dajs ldst from work per >ear due to illness and 
injury, per currently employed persons 17 years 
old arid older, by smoking status, ?ex and age:' 
I'ftited States, 1965 and 1977 



• 


Present 

♦ Total 1 Sm^cef 


Former 
Smoker 


Sever 
Smoked 





. . - * — ^ ■ * 




v — 




S Percent of work- 


oss da>h u 


k 


f 


1965 » 






Female 








17 * 3 


5.6 ' 6 6 


67 , 


- 48 


17 -(44 


5 5 6 6 


60 


4.5 


45-64 


. 6 0 ■ 6,7 


4 t 


5 3 


Male 


i 






17 ^ . 


5 7 5 9 .\ 


68 


46 


17-44 


4 1 4 7 


3 6 


3.4 


45-64 


7 8 7 9 


9 8 


5 6 




r ♦ 1977 






Fe male 








#20 - 3 


6 # 6 6 


5 4 


* 5.7 


20-44 


6 1 6.8 


5,4 


5 4 


45-64 


£4 6 5 


by 


6 5 


-Male 








20 ~ 5 


5 3 . 5-9 


6 1 


42- 


20-44 . 


5 1 * 6.0 


5 5 


4 * 


45-64 


5 6 5.9 


62 ■ 


3.9 . 


x I ncludes unTchoWn smoking status 

2 Fifpjre loes w>t meet standards of reliability -or precision.* 
includes ages 65 and over 

SOURCE N'ational Center for Health^Statwtics (1). 





1965 and 1977 is small, it could be attributed to the assumption 
that In recent ^ears the former smoker groups have a greatei 
proportion of people v»ho stopped smoking for preventive rea- 
sons, thai is, before they had experienced* serious healtn conse- 
quences. 

further study is needed to determine the association between 
"exces3" days lost from work by smokers and specific diseases 
J\uch an analysis would help*explain the economic impact o$ 
smoking in the work place. 



P 



Limitation df AStivity ; * 

The Health Interview Survey also regularly collects data on 
the long-term impact of chronic illness, Respondents were asked 
if chronic illness, limited their activities (3j. Estimates of the 
nercent of the population with limitation of activity by cigarette 



• ♦ 

smoking status are shown in Table 2 for 1965 and- 1977. Detailed 
interpretation of Jrend data is difficult; however, there appears 
to be a relationship between smoking and the impact of chronic 
illness. In general, the 1977 data indicate that Wmen under 65 
who have ever srpoked are more likely to ha\#a limitation of 
activity than thpse who neve.r smoked. There afe no marked 
differences bet^en current and former smokers. Among eld- 
erly women in 1077, there were no differences m limitatfcns 6f 
activity by smoking status. - 1 

TA BLE 2. — Percent of persons with limitation of activity due to 
> <iironie conditions, by cigarette smoking status', sex 
and age': United States , 1965 and % 1977 

1 Present Former ^ever 

Total 1 Smoker Smoker Smoked 



Female 

17* 
.17-44 

45-64 

65* 

Male 

* 17 * 
17-44 
45-64 

65* 

Female 
20* • 
20-44 
45-64 
65* 

Male 
20 - 
20-44 
45-^4 
65 i, 



Percent with limitation 
1965 



-173 


12 7 17.3 


19.8 


8 3 


8.8 9.8' 


77 


19.5 


17.4 22.1 


20.2 


45.1 


39.8 9 48.6 


' 45 4 * 


17,3 


15.3 23,0 


17.7 ..<* 


7 3 


7.7 8.0 


" 6.2 


*20.0 


20.9 22.1 


15.7 


53.7, 


. 52.7 56.3 


52.9 




19^7 . 




0 






17.6 


16.0 18.1 X 


18.3 


8.0 


#2 > 8.4 


7.0 


21.5 


24.2 23.9 


19.8 


39.2 


36.3 35^ 


38.8 








20.0 


205 24.1 


17.6 


9.6 


12.4 * > 8.3 


7.5 


25.7 


27.5 25.7 


25.7 


47.5 


52.7 47.6 


42.5 



l fncjydes known smoking status. % 
SOURCE. National Center for Health Statistics (1). ^ 

Cigarette Smoking and Occupation* 

The Health -Interview Survey provides a considerable data 
bkse on cigarette smoking behavior and occupational status. 

•See- "Interaction Between Smoking and Occupational Exposures" in this 
Report. | 
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The data are a»ilable from a national proba«biht\ simple c 
about 40,000 households for the years 1965. 1966, 1970, 197*-' 
1976, 1977, 1978. and 1979. Howe\er, only minimal analysis ha 
been conducted on this potentially valuable data base Thi 
brief section presents data on smoking patterns for only two c 
thrse periods — 1970 and 1976. Researcher* are encouraged t 
in\ estimate these data more fulh through the purchase ofp\it 
he u*e data tapes 1 1 1 The importance of this data base increasi 
a> new e\ idence beconies a\ ailable on the increased health risM 
experienced b\ smokers in certain occupations. The problems c 
, relatively small sample sizes in high-risk occupations can b 
partialh overcome b\ combining several \ears of the HIS dat 
tapes. » 

Tables H and 4 <how smoking characteristics of broad occupy 
tio'nal groups — i.e., white collar, blue collar, service and fan 
workers — for 1970 and 1976, respectively* Service and blue co 
lar workers, both women and men. are more-iikelv to smok 
than are white collar and farm workers, but the differences ar 
much less among female workers. In 1970, there were virtuall 
no differences among female white collar, blue collar, and sen 
ice workers, more recently. howe\er, there has been a sligh 
increase in smoking among the hatter two groups^. Cautio 
should be used in draw ing conclusions from these cjata based o 
differences of only a few; percentage points since such di 
ferences can be well within sampling error. White collar worl 
ers who smoke tend to be heavier smokers than other types x 
workers, and this pattern is more marked among female whit 
-eolia-F' workers. — - - J 

The proportions of cigarette smokers b/ more detailed occi 
pational classes are shown in Tables 5*and 6 for 1970 and 19^< 
Within three of four subgroups of white collar workers- 
professionals, managers, and sales people — the proportion < 
-smokers among women is the same as for men in the same occi 
pational group. This also appears to be true for laborers, wh 
show ,the, highest Ic vels of smoking among both women and mer 



Summary f 

The 1979, Report of the Surgeon General summarized the ir 
formation on smoking and morbidity as follows* 

1. In general, female current cigarette smokers report mor 
.acute and chronic conditions including' ch ronic. bronchiti 
and or emph\sema, chronic sinusitis, peptic ulcer 'disease, an 
arteriosclerotic heart disease, than women who ne\er smokec 
^ :> There is a dose-response relationship between the numbe 
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TABLE 3 — Percent distribution o&the population 17 >ears> and over b> cigarette brooking status*, accordin 
^ serf and occupation category, United States, 1970 



Sex and 
occupation cate 



Female 
Total population 
Total currently employed 

White collar workers 

Blue collar workers 

Service worker* 

Farm workers 

Male 

Total population 

Total currently Employed 

White collar worker* 

Blue collar workers 1 

Service workers 

Farm workers 



Percent distribution 



Total. S'e v e r F o rm e r 

popujatton 4 smoked % smokers 



Present ( Present smokers — no of cigarettes per day 
smokers Total 51 - 15 15-24 25- 



100 0 


5-1 0 


11 2 




100 0 


39 3 


42-1 


18 


100 0 


5-1 '{ 


11 1 


',4 6 


100 0 


3ft 7 v 


43 3 


lk 


100 0 


5*2 


12^. t 


*4 2 


loop 


*7 6 


42 ft 


19. 


100 0 




ho'* 


*6 5 


, 100 0 


-10 7 


44 4 


' 14* 


10ft 0 


55 l w 


' 9 '2 


35 2 


foo 0 


41 6 


41 0 


m 17 


100 0 


T-i :* % 


* 7 5 


1* 8 


100 0 


'49 2 


•r-i 3 


*19J 



100 0 


2* ft 
<■ ' 


24 9 , 


4f>.2 


100 0 


100 0 


2ft,ft 


25 2 


46 0 


100 0 


100 0 ^ 


31 6 


i9J 


i93 


100 0 


100.0. v 


24 ft ' 


* 

22 4 


52 ft 


* 100 0 


100 0 v - 
100 0 


n i 


.20 ft 


4ft 1 


ioo a 




24 ft 


U 4 


100 0 



"Excludes unk nown if ever smoked * 
Excludes unknown amount of cigarettes smoked 
•Fijo>re does not meet standards of reliability or precision 
SOURCE. National Onter for Health Statistics (h 



25 8 
25 5 
23 ft 
25 5 
31 1 
*5 5 
/ 





T\BLE 4 -Percent distribution of the population 20 jears and over b> cigarette araoking-status, according 1 
. / sex and occupation category, United States, 1976 



Sex and % • 
occupation category 



Total Never Former Present 

population 2 _ smoked smokers smokers 



Present smokers— no of cigarettes pe/ day 2 
Total 2 <-15 15-24 25- 



?emale 
Total population 
Total currently employed 
"White collar workers 
Blue collar workers 
Service, wo rkess * 
Farm workers 

Male 

Tqtal population * 
Totkl currently employed 
White collar worker?? 
Blue coHfcr workers 
Service workers 
arm workers 



100.0 


543 


13.8 


32*0* 


100.0 


36.5 A 


43.8 


19.6 


100.0 


50.8 


13.3 


35.9 


100.0 


36.5 


44.0 . 


19^ 


100.0 


51.1 


14.6 


34.3 


100./ 


35.3 


42 4 ' 


22.3 


100.0 


50.7 


10.2 • 


39.0 


100 
IpO.O 


38.0 


44.3 


* 17.6 


100.0 


49.1 


11.9 


39.0- 


37.9 


48.3* 


13.7 


100.0 


59.8 


• 


31.3 


100.0 


34.6 


• 


• 



100.0 . 


29.2 


* 28.9 


100.0 


295 


27 1 


Ip0,0, 


?4 0 


29.4 


100.0 


> 24.3 


25.3 


100fl| 


29.4 


23.4 


100.0 


34.9 


28.2 



41.9' . ' 


100.0 


24.2 


44.8 


'43.4* '/ 


uooo 


21.9 


45.4 


36.5/ 


100.0 


20.8 


43.6 


BOX ' 


100.0 


21.2 


47.4 


41.2 


100.0 


27,6 / 


4Q.0 


3*9- * 


100.0 


29 4 


' 44.9 



31.1 
32.8' 
65.6 
'SL5 

m 

25.7 



'Excludes unknown if ever smoked 
'Excludes unknown amount of cigarettes smoked. 
•Figure doea,fiot meet standards of reliability or precision. 
SOURCE: National Center for Health Statistics (1). 



T4BLE 5 — Estimates of the j>ercentage of current, regulaff cigarette amokerb, adult age* 17 >ear» and o\ 
according to labor force status, occupation, ^nd sex, United States, 1970 



— — - — — 


Total 

__ 


Female ^ 

> 

17-44 


45-64 


Total • 


17-44 


* 

45-64 


Total # 


„ 34 9 


36 8 


33 7 


46 2 


49.0 


44.4 


Currently employed 


/ 34 6 * 


36 4 / 


OO t 


y -ID U 


48 i 


44 1 " 


White collar total 


1 " 342 


34 9 / 


34 3 


o"9 3 




Oo.-l 


, Professional, technical 












v 
V 


anff kindred 


28 1 


29.4 


26 3 


31 7 


32 8 


30 6 


Managers & administrators 














except farm 


<P 


48 4' \ 


1 ' 38 3 


42.8 


47 4 


* 40 0 


Sales workers , 


34 6 


35 3 


35 7 


44.9 « * 


46 8 


46 1 


CWncal A kindred workers 9 


35.S 


35 9 


36 4 


1 43.3 


45.2 


41.5 


Blue collar total£& , 


36 5 


39 9 


33 5 


52 8 


♦ 56 1 




Craftsmen & kindred 












workers 


40 4 


* 44 4 


37 0 , 


51 7 


56 1 


47 2 


Operatives and kindred 














workers N 


36 5 


40 0 


,33 5 


f 

54 7 


57.5 


50.7 


Laborers, except farm 


> *23.3 ' 

o 


•25 6 


*20.9 




DC U 


• £.9 O 


Service 


35 2 


«Ji7 O 


OO 0 


4C 1 

4o 1 


48, 4 


7 


Farm % 


18-6 

M 


•25 9 


•155 


34 4 


38.7 


37 7 


Unemployed 


38 4* 


49 & 


32 9 " 


52 3 


54 4 


53.0 


Homemakers 


29 7 


37 3 


• 32.3 


NA 


S'A 


NA 



'NOTE Unknown if ever smoked excluded from calculation 
•Figure does not meet standards of reliability or precision 
SOURCE National Center for Health Statistics fl) * 
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TABLE 6. — Estimates* uf the percentage uf current, regular cigarette smokers, adults ages 20 >ears ando>e 
according to labor force status, occupation, and s**x. United States, 1976 » <ft 







•Female 






Male 






Total. 






Total 










20-44 * 


45-64' . 


20- 


20-44 


45-64 


— - 
Total 


52 0 


36 9 ' 




'54 * 


41 9 




47 6 


41 3 


Cijrrently employed^ 


Jo 9 


37 o 


56 1 . 


43 4 


46 8 


39 7 


White collar total ^ 


{4 5 


W a 


56 9 


36 6 


38 6 


35 3 


Professional, technical 














and kindred 


29 1 


2* 6 


52 7 


' '50 0 


'51 1 


29 9 


Managers & administrators 






* 








except farm 


•11 6 


42 7 


40 X 


41 0 


46 4 


36 1 


Sales workers • 


5* 1 


.'£7 0 


42 6 


39 9 ' 


42 6 


38 0 


Clerical & kindred workers 


34 * 


34 7 


36 0 


40 4 


40 1 


44 2 


Blue # collar total 


'59 0 


43 7 


33 6> 


50 4 


54 1 


44.3 


Craftsmen & kindred worker* 


40 5 - 


J*> 9 


35 6 


48 0 ' 


52.1 


41 6 


Operatives and kindred 














worker* 


'57 6 


42 5 


31 2 


52 3 


55 3 


46 2 


Laborers, except farm 


56 '5 


52 6 


• 


53 7 


56 9 


51 7 


Service 


39 0 


42 k 


37 2 


47 2 


51 1 


44 H 


Farm 


. %\ 3 


olti 


• 

* 


36 9 


45 4 


35 & 


linerapta> ed 


A. 40 0 * 


41 0 


'59 2 


56 H 


59 9 


53 8 


Usual activity — homt'makers 


29 0 " 


37 1 


32 2 


NA 


NA 


NA 



NOTE Unknown if ever smoked excluded from calculation 
mv — ^y. ^ otfS nol meel standards of reliability or precision* 

T"Ti 1/^" National Center for Health Statvstics ( \\ * (i 
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of cigarettes smoked per day and the frequency of reporting for 
most of the chronic conditions. 

3. The age-adjusted incidence of acute conditions (e.g., in- 
fluenza) for womertcsmokers is 20 percent highkr for women who 
had ever smoked than for nonsmokers. 

Additional data from the Health Interview Survey (HIS) is 
presented: - 

1 Currently employed women who srtioke cigarettes report 
more da>;s lost from work due to illness and injury than working 
women who do not smoke. 

2, Limitation of activity is reported more commonly among 
women under the age of 65 who have ever smoked than among 
those who never smoked. 
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CARDIOVASCULAR DISEASES . , . ' 

Intnxiuction 

While the mortality and morbidity .rates of coronary hea^t 
disease (acute myocardial infarction and chronic ischemic heart 
disease) (CHD) are lower for women than men, CHD still repre- 
sents the major cause of death among women in the U.S. In 1976 
the United States recorded 284,055 female deaths as attribute 
ble to this cause (Table 21 The difference in mortal it v^Ste)* 
between the sexes is more marked for acute mVocani^dlin fac- 
tion, with males of all ages experiencing 189 JeatTTrk^fej«^es 
111 deaths per 100,000 (Table 1). Observed difference^5ysex in 
susceptibility to coronary heart disease are not fully understood 
but appear to be affected b y multiple specific risk factors within 
any demographic group. 

McGill and Stern have recently provided an extervsive reyiew 
of sex differences in susceptibility to atherosclerosisin hurrtaas 
and in experimental animals, including an analysis of factors 
known to predispose to atherosclerosis and its dependent dis- 
eases (25). 

Mortality Rates 

In the United States, the National Center for Health Statis- 
tics has reported mortality rates from acutajnyocardial infarc- 
tion |pd chronic ischemic heart disease classified by age, sex, 
and rice, for the years 1968 and 1976 (Tables 1-3) (33). These 
tables show that mortality rates for acute myocardial infarction 
among adults up to age 64 are highest for white men and are 
succeeded by progressively lower rates for other men, other 
women, and finally, white women. Mortality rates for chronic 
ischemic hteart diseases vary. The rates for white men are sec- 
ond to those for other men and clo&e to those for nonwhite 
women; again, however, rates for white women are by far the 
lowest. Both white v and nonwhite women show consistently 
lower rates until extreme old age. However, the differences nar- 
row markediyin age in comparison with those in young adult- 
hood and middle life (Table 1). 

Male-to-fe*ale mortality ratios for acute myocardial infarc- 
tion among Jiults in their 30's and 40 \s are approximately 5 to 6 
for whites aiT^ to 3 for nonwhites; among adults in their 70's 
and 80's, they are roughly 1.6 and 1.4. The actual number of 
deaths involved is very large; their distribution by age, sex, and 
race is shown /in Table 2. Between 1968 and 1976, a striking 
decline occurred in the acute -myocardial mfarctiop mortality 
rate for men and women' of all ages and races. Thes£ are shown 

O . '79 



TABLE 1.- Death rates* for acute myocardial infarction and chronic ischemic heart disease for specified 
groups, bycolor and sex; United States, 1968^-1976 



Year and ajfe ^ 



1976 

All atfes 

25-34 years 
35-44 years 
45-54 years 
55 - 64 years 
65-74 years 
75-84 years 
85 years and over 

1968 

All affes 

25-34 years ' 
35-44 years 
45-54 years 
55-64 years 
65-74 years 
75-84 years 
85 years and over 

o 

ERJ.C 



Both 

sexes 

/1^8 

28 
27 0 
111 7 
309 5 
660.1 
1 .328 0 
2.038 0 



185 4 

4.6 
42.3 
158.5 
420 8 
900 5 
1.687 1 
2.911.8 



Total 
Male 



243.0 

7.2 
70.9 
267 1 
668.3 
1.315 0 
2,228.4 
3,570 7 



Female 



Both 

sexes 



White 



Male 



Female 



Acute myocardial infarction 



1890 ' 




158.7 


20Z2 


117 3 


4 6 


1 1 


2.6 


4 3 


0.9 


* 46.2 


8.8 


26.6 


46.1 


7.6 


1869 


41.3 




190.1 


37.7 


490.3 


147.2 


312.2 


501 1 


142.1 


l 989 8 


^-4^68 


674.5 


1,024.7 


406.5 


1.806 7 


1.03k^ 


1,364 8 


1,881.4 


1,054.3 


2,564 7 


1,790 6 


2,135.0 


2.709.6 


1 ,869:9 



130.6 



.195.9 




136 7 

1 7 
12.1 
51.3 
188.4 
574.4 
1,342.8 J 
2.637.8 



All Other 



Both 

sexes 


Male 


Fern* 








84.0 


100.3 


69 


4 2 


6.4 


2 


30.4 


47.5 


^10 


1112 


159 8 


.68 


283.2 


386.5 




524.6 


667 9 


409 


917 0 


1,061 1 


813 


1,126.5 


1,369 1 


990 


109 5 


133.2 


87 


8.7 


13.1 


5 


57.9 


81.6 


37 


166.6 


236.2 


105 


" 390.5 


5125 


281. 


706.7 


870.1 


571. 


1,103.1 


1.291 4 


961 


1,782.4 


2,163.4 


1.526. 
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T\BLE 1 —Death rates* for acute m>ocardial infarction and chronic ischemic heart dihea*>e for specified 
age groups, by color and sex; United States, 1968- 1976— (Continued) 







Total 






White, 






All Other 




Year and a^e 


Both 






Both 






Both 






sexes 


Male 


Female 


' sexes 


Male 


Female 


sexes 


Male 


Female 


1976 








Chronic ischemic "he 


art disease 








All-a^es 


1 50 2 


153 5 


147 0 


1 55 5 


157 7 


X 153 4 


I 1 ■) 4 






25-34 years 


* * 16 


2 1 


0 8 


1 2 


14 


0 5 


4 2 . 


6 1 


2-5 


35-44 years 


12 K 


20 3 


5 6 


10 6 


17.5 


3 9 


27 5 


410- 


16 3 


45-54 years 


57 7 


90 9 


26 7 


50 4 


82 6 


20 1 


116.1 


160 7 


77 4 


55-64 years 


173 3 


258 5 


96 8 


159 5 


244 3 


83 2 


302 2 


396 1 


222 0 


65-74 years 


* 1X7 1 


674 H 


343 4 


467 8 


660 h 


320 4 




oOO n 


■ )OD c. 


75-84 years r# 


1,621 5 


• 047 4 


1.422 6 


1 .626 0 ' 


1,968 0 


1.420 4 


1 .572 0 


1,742 7 


1,448 8 


H5 years and over 


1.647 1 


4,945 H 


• 4.507 0 


4,859 8 


*o,208 0 


4.699 1 


2 J)50 8 


2,782 4 


2,57f>9 


*1968 




















All ages 


150 6 


156 3 


' 145 1 


15*1 


158 :r 


148 2 


132 0 


1416 


\9'i 
1 &> > . j 


25-34 years 




2 3 


1 1 


1 0 


1 6 


0 4 


6 2 


72 


5 3 


35-44 years 


13 6 


2T) 5 


7 1 


'10 4 


170 


4 0 


38 8 


49 8 


29 5 


45-54 years 


57 0 


85 6 


30 2 


47 5 


76 0 


20 7 


142 6 


175 8 


1J3 3 


55-64 years 


190 6 


273 4 


115 7 


169 2 


2£* 4 


93 0 


39? 1 


468 6 


334 8 


65-74 years 


590 4 


' 769 1 


449 7 


560 6 


742 8 


4179 


889 5 


1.025 0 


777 2 


75-84 years 


1.826 0 


2.075 r> 


1,655 3" 


1 .833 9 


2.093 7 


1.657 8 


1,724 6 . 


1.858 1 


, 1.628 0 


H5 years and over 


5.523 6 


5,636 6 


5,468 4 


5.695 3 


5,831 8 


5.629 4 


3.605 9 


3.736 6 


3 518 0 



*Ratcs are deaths per lOO.OOQ population For aiute myocardial mfar* tion. rat*-s,arV based on deaths assigned to category number 4 
of the Eighth Revision of th( International Classify ation of Diseases, adapted fur us*- in the United States, adopted in 1965. and fo 
chronic ischemic heart disease, to category number 112 of this revision 
SOURCE Rosenberg H M?><33£ 
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£ TABLE 2. — Number of death** fur acute myocardial infarction and chronic ischemic heartdibea*e for specified 
age groups, by color and sex; United States, 1968 and 1976 



a 






1 otai 






White 






All other 








Both 


* 




Both 






Both 






Year and a^e 

— 


f 


sexes 


Male 


Female 


se <e^ 


Male 


Female 


sexes 1 


Male 


Ferrihle 


1976 






* 




A< ute 


m>o< aniial infarction ^ 


I 






All a#es 




.-{19,477 


1^7,429 


122,048 


2957013 


18,3,820 


1 1 1,793 


23,864 


t 13,009 


10,255 


2 5 -£4 >ears 




890 


7 1 8 


172 


720 


598 


122 


1 70/« 


1 20 


• % 50 




( 




5.1x2 


1,041 


5,338 


4,5*8 


780 


' 885 


024 


201 


45-54 \ears 




26,405 


, 21.361 


5.044 


23.479 


• 19,407 


4,072 


2.920 


1,954 


9,72 


55 -0 4 years 




02,09 L 


46,516 


1 ),575 


56,623 


43,072 


13,551 


5.408 


3,444 


2.024 


05 -74 \ears 




93,09.') 


61.03H 


-32.657 


86,560 


57,004 


29,562 


7.129 


4,034 


3,095 


75-84 vears 




89.969 


46,39") 


13,574 


84.852 


43,912* 


40,940 


5.1 f? 


2,483 


2.034 


-85 years and over 




J0.06X 


16.132 


* 23.936 


37.939 


15,201 


22,738 


2.129, 


93 1 


1,198 


\ 

1 968 


* 








n 






















') \ ') OOO 


220,517 


122,482 


')£ C 1 1 

».<>,<> 1 1 


1 .),<)OU 


11,111 


li."> - .'{4 year* 




1 ,OjJ9 


838 


wO 1 


846 


6£4 


182 


253 


1 7.1 
1 (*\ 


79 


,).) - 44 \ ears 










X A 1 '> 


7.122 . 


1,290 


1 ,000 


1 010 


558 


i."> - T>4 vears 




36.032 


29,368 


S 0.664 


32.261 


26,860 


5.401 


' 3,771 


2,508 


1,203 


55-64 years 




70,1 OH 


,">7,3M7 


1H.721 


69,504 


53,287 


16,217 


0,004 


4,100 


2.504 


- 74 years 




109,672 


70,504 


39,108 


101,863 


00,205 


35.658 


7,809 


4,359 


3.450 


7 T> - H 1 years 




100.312 


53,838 


46,47* 


95,013 


51,430 


44.177 


4,099 


2.402 


2.297 


85 \ears and over 




30,135 


r>,7ir 


, 20,424 


34^317 


1 1,821 


19,493 


1,818 ' 


887 


931 












( hronu 


js( hemu'heart disease 








' All atfes* 




322,3X2 


" 100,37") 


162.007 


289,572 


1 43,372 1 


1 46,200 


32,810 


17.003 


15,807 






502 


38 1 


121 


332 


266 


00 


170 


115 


55 


eric;:::; 




. 2.937 


2,273 


001 


2,137 


1,731 


4*3 


800 


539 


261 



TABLE 2. — Number of death** for acute myocardial infarction and chronic ischemic heart disease fur specifi 
age groups, by color and sex; United States, 1968 and 1976— (Continued* • «* , 











^sr 
















i otai 




i 


White 


- - - 





All other 


__ _ 




Both 






Both 






Both 






Year and age 


sexes 


\faie 


Female 


sexes 


Male 


Female 


sexes 


Male 


Fema 


•1 r i - ■ f> A v i* i\ r 




1 0 1U 1 
I \),oJ i 






0,4 Jo 


- - 

.-.167 


-- 

3,056 


- - w 
1,SJ65 


- 

1 ,09 


■ ' ■ ' »• / cars 


* 34 765 


£ *t , O £ O 


1 O 9 .If i 

1 O, 




ju.yyo 


7,933 


5,836 


3,529 


2,30 


65-74 years 


69,176 


41,612 


J27.564 


60,042 . 


36,745 


23,297 


9,134 


4,867 


4,26 


75-84 years <* 


109,860 


50,010 


'59,850 


101,088 


45,932 4 


55,156 


8,772 


4,0*8 


4,69 




J i ,>iOo 




00, Joy 


86,358 


29,217 ^ 


57,141 


5,010 


1,892 


3,1 1 






















All a#es 


300,216 


151,815 . 


148,401 


268,124 


' 135,333 ' 


132,791 


32.092 


16,482 


15,61 


25 — 3*f ve&rs 


390 


262 






i no 


m 

4 D 


I / W 


9o 


8 


35 — 44 y e a rs * 


3,21 2 


2,350 


862 


2 162 


1 7^i 


1 l )U 
4 Jo 


l.UOU 


bin 




45 — o4 velars 


12,953 


9 412 


3 541 


0 797 


/ ,«)*io 


J, l r> J 


5, JJo 


1 ,867 «* 


1 ,35 


65-64 years 


. 34,4|5 


23,481 


~ 10,994 


27,743 


10,732 


8,011 


6,732 


• 3,749 


2,98 


65-74 years 


71,905 


. \ 41,270 


30,635 


62.076 


36,135 


24,941 


9,829 


Jj.135 


4,69 


75-84 years , 


108,576 


50,143 


38,4.* 1 


101,229 


4i5,689 


54,540 < 


7,347 


'3,456 


3,89 


H5 years and over 


68,548 


24,801 


43,747 


64.870 


23,269 


41,601* 


3,678 


1,5,32 


2.14 



•Number of deaths toe to m ute myocardial mfan turn are those assigned to Latejjor> number 410 of the htghth Revision of th< 
International Classification of Diseases, adapted for use in the Tnite^States, adopted in 1965, and for < hronu ist hemic heart dises 
to category number 412 of this revision ^ 
SOrRCK Rosenberg, H M*<33> 



as percent changes in rate in T^ble 3. The percent change ha: 
been larger at younger ages (Tables 2 and 3 4. The changes fo. 
chronic ischemic heart disease are similar but le£s dramatu 
(Table 3). 

I ' 

Atherosclerosis 

Differences in heart attack mortality rates among men sluc 
t women parallel pathology data concerning atherosclerotn 
plagues of the coronary arteries. The Internatiorra 
Atherosclerosis Project systematically collected autopsy obser 
vations on persons from 14 geographic locations and 19 etfinu 
groups in differe^jarts of the world, and found that womer 
from 11 of the ld flJpP s ' w T hren compared to their male counter 
parts, had as mufrr or even more aortic atherosclerosis. Mer 
over age 39 had more rafsed jalaques'in their cgrjo»ary .arteries 
than women (24). • v ' 

These findings indicate that the occurrence of coronary 
plaques was parallel to heart attack rates, but that the occur- 
rence of aortic lesions was not. Coronary plaque seventy had a 
male-to-female ratio of 1.61 among whites .and,of 1.14 among 
blacks. -Studies of a white population in Sweden (40) and of west- 
ern EOrdpearfs from five locations (18) demonstrate similar find- 
ings: a clear excess of coronary atherosclerosis among m,en and 
a similar severity of aortic atherosclerosis "among men com- 
pared to women. " „ 

Autopsy studies thus show a seleetive liability of the male 
poronary arterial bed for atherosclerosis, as compared to the 
} fern-ale, especially among white men but also among men of 
other races. The pathological findings are congruent with the 
clinical data oh heart* attack mortality rates. Autopsy studies 
also show that, among men pr women with manifest coronary 
heart disease, women patients have roughly the same preva- 
lence of advanced atherosclerotic legions of the coronaries .as 
men (41), These data suggest that the amount o( atherosclerosis 
necessary to precipitate a heart att&ckis the same, on the aver- 
age, in both sexes. This generalization about the amount of 
coronary atherosclerosis apWrs to 'hold for heart attacks at 
younger ajid older ages, for rtecenUand old infarct^, and coro- 
nary occlusion without infarct, and for stenosis, as well as (or 
complicated and calcified lesions an<l raised plaaues in the.coro- 
nary arteries (41). / 

It should be noted that tHe grading of atherosclerosis at au- 
topsy is not a simple matter because there are seyeral types of 
lesions and several ways of evaluating or measuring them. 
£PJ£ re0ver ' the development of the different sorts of lesions is 
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TABLE ^Z^^^^- ^ m ~ - 



groups, by color and sex: United States 



Age 



AH ages 

25-34 years 

35-44 years 

45-54 ye^ars 

55 - 64 years 

65-74 years 

75 -84 years » 

85 years and over 



All^ ages 

25-34 years 
35-44 years 
45-54 years 
55-64 ^years 
65-74'years 
75-84 years 
85 years and over 



1 . 



Both 

Sexes 



- lS 7 

39 1 
36 2 

-29 5 
264 
26 7 

-21 3 
30 0 



-0 3 

5 9 
1 2 
9 1 
174 
^11 2 
- l'5 9 



Total 



White 



Male 



-22,2 

-36.1 
-34 8 
30 0 
26 6 
24 7 
18 9 
28 2 



1 8 

a 4 3 
' 1 0 
*2 
-5 4 
12 3 
62 
12 3 



Female 



152 

-50 0 
-42 1 
-27 3 
-25.3 
-29 1 
21 3 
29 9 



1 3 

-27 3 
21 1 
116 
16 3 
23 6 
14 l' 
lt6 



Both - 

Sexes 



Male 



Acute myocardial infarction 



All Other 



Both 

Female.- Sexes 



Male Female 



* -190 


-21 6 

-33 8 


14 2 


-23 3 


-36 6 


-47 1 * 


* -51 7 


* -34 0 


-33.8 


-37 2 


-47 5 


29 1 


-29 7 


-26 5 


- 33 3 


' -26 4 


26 8 


-24 6 * 


27 5 


1 -26 7^ 


-J54 7 " 


-29 2 




-21.2' 


'-18 4 


-21 5 


- lo y 


-29 1 


-27 l' 


-29 1 * 


-36 8 


Chronic ischemic heart diseases 




1 6 ' 


04 , 


- 3 5 


12 6 


20 0 


18 8 


25 0 


-32 3 


1 9 


29 


-2 5 


29 1 


6 1 • 


»7 


-2 3 


196 


5 7 


3.6 


10 5 


24 1 


1#6 


11 1 


- 23 3 


24 4 


11 3 


-6 0 1 


14 3 


88. 


14 7 


-10 7 


16 5 


t 26 5 



. J 24 7 
/ .-51 1 



41.8 

-32 3 
-24 6 
-23 2 
178 
-36 7 



114 

15 3 
177 

-8 6 
J5 5 
21 4 
6 2 

25.5 



21 3 

-54 0 
-57 0 

34 6 
-30 7 
-28 2 

154 

35 1 



-13 7 

-52 8 
44 7 
31 7 
33 7 
£7 3 
'-11 0 

-26 8 



death, 6Mljrn ed ^^^^A^X^^tSZ^^^ ^ TrT ^™ »" «»«d - 

Un.t* d States, adopted ,n^<*>5. and for ,c5 ^ ^ ,t " I" 8 ' Ha.ss.ficat.on of leases, adapted tSr use in the 

SOl/ROE Rosenberg, H M (.33. 'scntmic heart disease, on category number 412 of this rev.s.on 



not necessarily parallel Stern by provides a useful discussion o 
issues in the 'gr&ding of atherosclerosis (40) Nevertheless, th« 
major studies noted above provide .strong e\ idence that womei 
have less coronary atherosclerosis on the^average than men o 
the saine age m the same population . x 

Risk Factors 

Factofs present in individuals which correlate with future 
liability to disease are risk factors for th^t disea.se. In the case 
of heart attack, for example, {t has been shown that age, mah 
^ex, cigarette smoking, hypertension, elevated blood cholesterol 
and several other conditions ai* positivejy and independent!} 
associated with the probability of heart Sttack. The level o: 
high-density lipoprotein cholesterol in the serum -has a negative 
/ correlation with heart attack, tha* is, higher levels are protec 
tive The various rtsk'factors have been identified for both mer 
and women and have been shown on multivariate analysis to be 
uoflependent, A combination of risk factors is synergistic, pro- 
ducing an associated risk greater than the simple sum of the 
individual risks Although the data for women are much less 
extensive than for men, they indicate that cigarette smoking is 
a major risk factor-for heart attack in women.' 

The Effect of Smoking * 9 

' ) 

'.ATHEROSCLEROSIS , ' 

There is little autopsy information about- the amount of 
atherosclerosis in women smokers. Sackett and his associates 
reported on aortic atherosclerosis among both men and wopien: 
of their 450 female subjects, 309 were nonsmokers, 52 smoked 
less than a half/pack per day. and 89 smoked more (34). Mean, 
age-adjust<ed aortic atherosclerosis was found to increase in 
conjunction with the amount and (juration of smoking.. 

A study y.the intramyocardial arteries and arterioles of the 
he,art ii> 13 women and 21 men who were nonsmokers, and'16 
women and 27 n^en who were smokers, indicated that prolifera- 
tive lesions in intramyocardial arteries were more advanced 
relative to age ifc smokers than nonsmokers It was also found 
that subendocardial arterioles were thickened in smokers.' A 
separate analyst* by sex was Hot performed, but the authors 
remarked that the lesions dev^Mped as rapidly and as exten- 
sively in women as in men in befth smoking and nonsmoking 
groups (2K). 

Studies of the severity of atherosclerotic plaques lft the ar- 
teries of women who smoked in Comparison with those wh*> did 



TABLE 4.-Coronary heart disease mortality ratios related to smoking— prospective study 



, Author, 
>ear. 
country 

Hammond 

♦ and 

Garfinkel, 

i y^y, ' 

* r s a 



Number and 

type of Data - 

populations collection 



'tf*,5H4 

males 

44-V<7 ! > 

females a*re 1 

40-7(1 

entr\ 



Questionnaire 
and follow up 
of death c erti 
t ate 



'Follow Number 

up B of 

UearM death- 

6 I4.*1H 



Based on ">-9 deaths 

NS - nonsimokers, M males. F females 
S0('R( K I'S Public Health Serv^e ' 14,45) 



f\ iirarettt s dd 



N> 

20- '{0 

4(> 



V#e Variation 





L 

r 






Males 




00 


1 00 




40-41* 




60 -f& 


70 7C 


27 


0*1 * 












00 


1 22 




I 00 


1 00 


1 Of* 


1 00 




1 r >2 


1 U • 


. 1 00 


l :>o 


1 J* 


1 1 1 


„ „ 

' 1 


o 01 


10 - iy 


2 i l J 


2 j:« 


1 *2 


i n; 






20-'*o 


} > 70 


2 40 


1 9] 


i 






40 

. I . 


. - i ol 


2 71* 


1 71 


1 47 










Females 
























10- 4 l J 


:>o-:>o 


60-6<J 




j 




NS 


1 00 


1 00 


1 00 


1.00 - 






1 H 


1 'U 


l i:> 


1 OJ - 


0 74 






v lo- in 


2 0 J 


2 :*7 


1 7<J 


0 <J8 






20 -*{0 


" S 02 


2 61* 


2 00 


I 27 






to 


* ..*.« 


.'i 7'i . 


- 2 02 
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not smoke involve too few subjects to be satisfactory. Inves 
tigating the relationship of these arterial lesions and cigarettt 
smoking in women Is fundamental to understanding.the 09cur 
rence of heart attack and other ischemic diseases. 

CORONARY HEART DISEASE 

Coronary heart disease (acute myocardial infarction aftd 
chronic ischemic heart disease; occurs, with greater frequency 
m smoking than in nonsmoking women. The prospective studv 
of Hammond and Garfinkel. published in 1969, included data on 
approximately 446.000 women between the ages of 40 and 79 
(10). The increase in mortality ratios in conjunction with in- 
creasing numbers of cigarettes smoked per day for yarious ages 
is shown below in Table 4 (43.44). Mortality ratios were higher 
for younger ages and lower for older ages. The one-pack-a-day 
•Jsnxdcers risk of death from heart attack was approximately 
twice that of the nonsmoker. The prospective data of Shapiro 
and colleagues are based on a population of 120,000 men and 
.women (36) Using a sampling factor of about one-thirtieth, they 
examined 4,301 w 0 rrfcn at risk of a first myopardial infarction 
between the years 1962 and 1964. Th* smok?rs compared with 
nonsmokers had roughly- twice as many rapidly fatal heart at- 
tacks and heart attacks that were not fatal within 48 hours. The 
ratio was approximately 2.9 among younger women aged 45 to 

04 and 1.8 for the subjects aged 55 to 64. Heavv smokers had 
higher ratios,. but the data did not permit a detailed study of 
dose relationships or of the experience of female ex-smokers. 

A recent study examined the cause-specific mortality of 6,194 
Brrtish women physicians over the period 1951 to 1973 (6). Table 

5 presents the results of this stu<|y<»n conjunction with the pre- 
viously published results* among male' physicians during the 
same period (7). The clear association of cigarette smoking and 
ischemic heart disease previously described in males was con- 

< firmed in female physicians. For women who reported smoking 
lo or more cigarettes per d,ay, mortality due to ischemic heart 
disease was more than double that of nonsmokers. 

Although the results demonstrated a similar effect of smok- 
ing in the development of ischemic heart disease id both male 
and female physicians, the association of smoking with heart 
disease was less striking in women physicians. Ischemic heart 
disease was less prominent as, a proportional cause of death in 
this population of women than in male colleagues ( 16 percent vs. 
32 percent of all deaths). Ischemic heart disease mortality was 
only 26 percent higher for all ever-smoked ^omen than for 
never-smoked, women. However, for females who smoked heav- 
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TABLE 5.- Death from ischemic heart disease and smoking habits when last 



asked, British physiciansfl951-1973 



Number 
Total of 

Popul Deaths Nonsmokers Kx smokers 



Annual Death Rate" per 100,000 
Person-* Standardized for Age 



Current Smokers - Dose Pei Da> 



Women 4 61SM 1.7*1 



Men 



34,440 :mn 



413 



. *P- 0 001 

SOURCK Doll, R <«,7) 



126 



533 



7 



132 



15-24 



2:> 



304 , o<j2 

(number of^i^arettes) 

■>01 5tfH 677 

(any tobacco — grams) 
tj'ffram - 1 cigarette)* 



X 2 

N on smoke i 
v s 



othe 



rs 



TrjL«nd 
2Ui* s 

53-56* 



9 
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f *ily 2o cjgarettes per day). . thLrelative risk of death frorr 
ischemic heart disease was 2.2. a> finding consistent with thai 
demonstrated in males, who had a relative risk of 1.6. 

In such studies, standardization for amount smoked daily hy 
each of the sexes does not. however. 'correct for difference's in 
age at initiation. of smoking and degree of inhalation. This fact 
greatly Complicates comparison of the magnitude of biologic ef- 
fect in the two sexes. This "cohorieffect" (i.e.. unmeasured hut 
documented dissimilarities in total smoking experience) "mtv 
^ead to an erroneous mterpretation that cigarette smoking i's 
les* damaging to women than to men. This fcsue cannot he re- 
solved until .studies exammr-tWffect of smoking in more re- 
Cent cohorts of women wtfiose lifetimKmoking behavior is more 
similar to that of men . " 

■ Among 26.467 Swedish women t>bs'erve"o' during a 10-year 
period, the risk of developing fatal coronary heart disease' was 
significantly higher among smokers than npnsmokerMSO) The 
relative risk'was 1.9 at ages 40 to 49 and 1.3 Uages SO to 59. An 
extensive mortality study in Japan'also reported a highly signif- 
icant increase in deaths -from ischemic heart disease" among 
female smokers, with a mortality ratio for smokers 6f 1.6 (29) 

Coronary heart disease morbidity v data are. available on 
uomem from prospective studies in Fram.ngham, Mas- 
sachusetts. Tecumseh. Michigan, and the greater New York 
areas The Tecumseh data of 1967 do not show a relationship of 
such morbid.tv w lt h smoking (Table 6j (8). The Fram.ngham 
Heart Study found an increased risk for women smokers; but ' 
the associations were weak ( 19,20). - • 

The study of Shapiro and colleagues considered both mortal- 
ity and morbidity (.'56). It reported separately on deaths withm 
4X hours of onset and on all definite myocardial infarctions after 
that time interval. Using this classification, the incidence of 
coronary heart disease among women smokers was distinctly 
higher than it was among nonxmokers. 

While there is some variability in the strength of this-associa- 
tion, the data from the various prospective studies of mortality 
and morbidity from coronary hea'rt disease establish smoking as 
a positive correlate, or risk factor, for women. However, the risk 
ratios tend to be smaller than for men at a given level of 
cigarette consumption in all age groups This trend may result 
from the different smoking patterns reported bv men and 
women who smoko the same number of cigarettes per day 
<fi.<.2;». Men generally begin smoking at an earlier age and have 
thus smoked for a longer time period than women. Men also 
inhale more often'than women and are more likely to smoke 
more than half of a cigarette. These smoking styles would ex- 
90 
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TABLE 6. — Coronary heart disease morbidity as related to smokihg 



Number 
and typ<* of 
population 

6,568 male 
and female 
residents of 
Tecum sen, 
Mich 



Data fc 
collection 

Initial medical 
examination 
and repeat 
follow-up 
examinations 



Follow- 
up 
velars 1 



Number 
of 

incidents 2 



92 



96 male, 
f e m ate 
CHD includ- 
jntf deaths, 
angina, and 
myocardial 
infarctions 



Cigarettes day' 5 



Male 
40 



NS 
EX 

Cigarette 1 - 



59 
1 00 (1) 
6.33 (10) 
5 20 (36) 



60 and over 



1 (10 
1 27 
1 90 



(7) 
(11) 

(23) 



SM 



SM 



NS ; 
Cigarettes 



females * 

40-59 60 and over 
, \ 1 00 (21) 1 00 (47) 
» 0.89 (3) ' 1.31 (5) 
1 03 (14) 0 42>2) 



Pipes, cigars 



Males 
40-59 



1 80 (2) 



60 and over 

* 0 80 (6) 



'Reexamination of patients wan spread over I 1 2-6 year period, but data are reported ir/ terms of 4-y*»ar incidence rates 
^Actual number of CHD incidents derived from data on incidence and total in smoking class 

''Risk ratios— actual number of CHI) incidents shown in parentheses SM - smokers, NS - nonsmokers, EX - ex smokers 
SOURCE US Pirbhc Health Service (45) 



w 



f pose men to a larger'dose of smoke per cigarette and a large 
lifetrme amount than that experienced by women. 

Case control rfnd 'retrospective studies of women who hav. 
had heart attacks have suggested an increased incidence o 
heart attack among smokers. For example, k case control stud^ 
of oo wornen'who had heart attacks before age 50 (an uncommol 
event in women) found*hat 89 percent were smokers in contras: 
to 55 percent in a control group without myocardial infarction 
Heavy smokers (35 or more cigarettes pe/ day j had an estimatec 
myocardial infarction rate approximately 20 times that of th« 
. nonsmokers As far as possible, women using oral contracep 
tives and those with other identifiable risk factors were 
excluded from the study (37). * 

Spain and his associates conducted a retrospective autopsv 
Study of women who had died suddenlv of corortarv heart dis- 
ease and compared this verified\liagnosis to the women's smok- 
ing habits as reported by the cldsest living relative (38). Only 
. witnessed sUdden. deaths were included in the data. Compari- 
sons were made between women who had died of coronarv heart 
disease and women who died suddenly of causes other than 
t . heart atl^ck. It was found that 62 percent of the wome.n suffer- 
ing sudden cardiac death were heavy smokers in contrast with 
only 28 percent of the control group. For those who smoked -heav- 
ily, the mean age at death was 19 years younger than that of 
nonsmokers; lighter smokers died at an intermediate mean age. 

In a retrospective study emphasizing psychosocial variables, 
Talbott and associates reported on 64 white women who died 
suddenly of arteriosclerotic heart disease (42). They found that 
women who died suddenly spoked more cigarett'es than the 
comparison group. The relative risk for those smoking more 
than a pack a day compared with those smoking less than a pack 
a day was 3.9 (p< .004). 

Smoking, as well as other risk factors, raises the lalready 
somewhat higher risk of myocardial infarctron among women 
*yho use oral contraceptives. During the child-bearing year^_ 
the use of oral contraceptives doubles- t£ risk of myocardial 
infarction; women who both smoke ami M oral contraceptives 
have approximately 10 times the risk of women who neither 
smoke nor use oral contraceptives ( 14). These issues are consid- 
ered below m a separate section. / 

Cessation of Smoking and "Tar" and Nicotine Content of 
Cigarettes % 

Existing data are inadequate to determine the effect of smok- 
ing-cessatwn on the incidence of coron-ary heart disease in ' 



women. Hammond and associates have imported that mortality 
rates from coronary heart disease were lovyer in women who 
Stnoked Jow-* 1 tar n and low-nicotin6 cigarettes r (as sold in the 
1960s) than in those w;ho smoked medium level products, anct 
still lower .than or tfrose who smoked high-"tar" and- high- 
nicotine products, even so,, the nfortahty rate for those women 
smoking low-"tar", low-nicotine products was significantly 

- higher than that of nonsmokers (11). 
. Evidence Considered ^elbw suggests that stopping smoking is 
beneficial in th& ^reat,ment of women suffering from peripheral 

Avascular diseased 

ANGINA PECTORIS . " °' 
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je Framingham Heart Stuay , rep6rted that there was a posi- 

tif^j^sociation between smoking and angina pectoris am&ng 
^men burbot among women (20\ In an extensive* study con- 
ducted in NeW .York .City, Shapiro and colleagues reported a 
positive association between Uie development of angina pec- 
toris and smoking among men and a nonsignificant positive 
trend amoqg women (37), Among patients with angina pectoris, 
smoking lowers the exercise threshold for the onset of angina' 
(46). Only male patients have been studied thus far; equivalent 
data apparently h^ve not been published for women with an- 
gina and angiographically proven coronary atherosclerosis. 

CEREBROVASCULAR DISEASE '/ . * 

iThfiTlnrfdence of stroke as a manifestation of cerebrovascular 
. disease appeals to be somewhat greater in men than in worries 
1 but the difference is small (^1,30,43). ' t 

In an autopsy assessment of cerebrovascular atherosclerosis, 
Sternby reported more atherosclerosis of the common carotid 
artery and the carotid sinfcs in men than-women. There was also 
more intracranial atherosclerosis of certain vessels in men thain 
women. However, using the area-gilding method, -no sex dif- 
ference was found in total intracranial atherosclerosis (40). The* 
International Atherosclerosis Project also reported a slight ex-^ 
cess of cerebrovascular atherosclerosis among males (24^. On 
the whole, the available pathological evidence suggests a minor 
ihcrease in cerebrovascular atherosclerosis among men in com- 
parison with women, although sonte studies fail to confirm this 
conclusion (see 40). " 

ijBp not clffcr whether smoking is a fibk factfer among women 
for the^development of atherothrombotic stroke. KaVinel has^ 
discussed the issue and the current literature in some detail 
(19), The Framingham rfeart Study has reported a dose-related 
a v * . ^ J ' 1 .93 



TABJ^E 7.— Deaths frorrfr cerebrovascular fc^isease related to smoking 
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correlation between the incidence of afRrothrombotic stroke 
and cigarette smoking in men but not in women. The extensive 
prospective study of Hammorid and Garfinkel, which involved' 
almost 446,000 women and recorded 1,905 deaths from cere- 
brovascular disease during a six-year period, found tHfctt smok- 
ing was a positive correlate for such mortality ( 10;, in both men 
, and women, the mortality ratio was increased by roughly 2 or 
2.5 times (Table 7) (44,45). ' I 

That some of th£se deaths may have involved subarachnoid 
hemorrhage rather than brain infarction, is suggested by a re- 

. cent report that found the incidence of subarachnoid hemor- 
rhage to be positively associated with smoking for both men and 

. women (2). The relative risk for men was 3.9 and for women, 3.7. 
The association appeared to relate to hemorrhage from rup- 
tured cerebral aneurysms rather than to other conditions that 
may give rise to subarachnoid hemorrhage. A synergism be- 
tween smoking and the use of oral contraceptives and sub- 
arachnoid hemorrhage is noted below'(3U The Japanese study 
cited in the discission of ischemic he^ disease has also re- 
ported on 366 deaths from cerebrovascular disease among, 
women who smoked (29) The risk ratios for- subarachnoid 

"hemorrhage and cerebral hemorrhage were both significantly 
increased among women smokers (p* .001) as was the risk rate 
for the category, "other forms of cerebrovascular diseas*" 
fp^.05) - f 

ARTERIOSCLEROTIC PERIPHERAL VASCULAR DISEASE 

Clinicians have noted that arteriosclerotic peripheral vascu- 
lar disease is more common in men than women. Sternby has 
reported from autbpsy studies that men generally have some- 
wh^t more atherosclerosis of the femoral and pelvic arteries 
than women (40). 

Kannel has reviewed the relationship of smoking to the inci- ' 
jdence of arteriosclerotic peripheral vascular disease (19). In the 
Framingham Heart Study the incidence of peripheral vascular 
disease was increased, among smokers of both sexes; cigarette 
smoking was as strong an independent risk factor in wtmen as 
,in men. Heavy smokers had a threefold increased incidence. 

Weiss studied 245 women with arteriosclerotic peripheral 
vascdlar disease (49). Ex-smokers who had not smoked for 5 
years or more had nearly a normal risk ratio of 1.06; those who 
had not smoked for the lasM to" 5 years had a risk of 1.70; 
continuing smokers of than a pack a day, 5.15; pack a day 
smokers, 11.53; and those smoking more than a pack a day, 15.56 
(relative to nonsfnokers, 1.00). The increased risk was particu- 
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larly associated with proximal laortoiliao disease, and there 
was less association with distal (femoropopHteal) disease', 'A^e- 
standardizej relative mpk ratios for those smoking a pack a day 
were 30.06 fuTf proximal and combined^jfptfxin^ and distal dis- 
ease and 6.32 for distal disease aj$>ij*r." t 

A retrospective study of 217 patient's who underwent arterial 
reconstructive procedures tjf ^irioUfc kinds for peripheral vascu- 
lar disease has fe,een reported by Myers an.d colleagues (27), 
Diabetics were, excluded fy6m the report. There were 164 male 
and 53 female patients, The^late patency rate of the vascular 
reconstruction was followed for 1 to 4 years. The Authors re- 
ported that the ni*mber&>f cigarettes smoked befdre surgery did 
not influence the uutcofrie, but cessation of smoking after 
surgerv had a favorable. impact. There were no significant dif- 
ferences in outcome between men and women The patency rate 
4 years after aortofemoral surgery was 90 percent in those w r ho 
smoked five or fewer cigarettes per day after Surgery and 75 
percent in those who smoked a greater amount. Following 
femoropophteal reconstructioft^the 2-year patency rates were 
95 percent for-those who s-to*pped smoking, 75 percent for those 
^mokirtg as many as 15 cigarettes per day, and 65 percent for 
those wftt> continued to smoke more than 15 cigarettes per day. 

AORTIC ANEURYSM 

Studies have not been reported for women with, respect tc 
atherosclerotic aortic aneurysm and smoking. I>eaths foi 
women are about one-fifth* thos^for men (10). 

HYPERTENSION 

Smoking is not associated with an increased prevalence ol 
essential h\ pertension in men or women (39). However, smoking 
does combine with hypertension (and'other risk factur» f as a 
risk factor for heart attack, synergistically compounding the 
risk. s 

Two recent case control studies of rapidfy progressive, severe 
or malignant hv pertefrsion iiave found tnat there is an overrep 
resentation of smokers among patients* with this uncommon 
phase of hypertension (3,13). In one study of 82 patients wh< 
developed mnahgnant h> pei>tension % 67 were >mokers. Thirty 
. , three of those were women. In the study, 77 percent of the 
female patients with malignant hypertension smoked, and onlv 
about 44 percent of those with essential hypertension and of tht 
general female population smoked. The difference is highly sig 
nificant. A similar and^parallel studv of 48 patients with malig- 
nant hypertension contained 33 men ami 15 women, 25 men (7f 
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percent) and 8 women i53 percent) w'ere smoker* compared with 
44 percent and 30 percent, respectively, uf a group uf 44 men and 
44 worries with nonmahgnant hypertension. The difference is 
significant for men but due^s hot reach significance fur women. 

VENOUS THROMBOSIS - y 1 

The section of the 1979 Surgeon General's Report dealing vyith 
venous thrombosis noted a case control study by Vessey and 
Doll of 84 women who had venous thromboembolism i4oj. There 
was no significant relationship to smoking, 'although there was 
a trend (p=0 08) reasonably attributable to chance (46). Simi- 
larly, Lawson, Davidson, and Jick reported no association with 
smoking among 60 premenopausal women who used oral con- 
traceptives, and who had uncomplicated venous thromboem- 
bolism (22hr > » % 

The issfue is reopened, however.* by a recent paper derived 
from the \Valnut Creek Contraceptive Drug Study. The authors 
analyzed v 38 cases of venous thromboembolic events among the 
approximately 16.700 women followed in the study. These, 
women were matched with 8,174 controls from the same cohort, 
providing each case with 61 to 55^ comparison subjects. The 
relative risk of cigarette smoking was 2.6 with a one-sided p 
value of Ifss than 0.01. On multivariate analysis, th* smoking 
effect was independent and remained significant. Of the 17 
idiopathic cases of thromboembolic disease, 65 percent occurred 
in smokers, wh>le 33 percent of the controls Were smokers, The 
elative' risk for smokers was 4.2. Both smoking and oral con- 
raceptive use were independent risk factors-for venous throm- 
boembolic disease in this cohort of women (32). 

The same section of the 1979 Surgeon General's Report noted 
a controversy about whether smokers who suffered myocardial 
infarction had a relative protective effect fronp leg vein throm- 
bosis in the immediate post infarction period (45). The authors 
did not provide an analysis for each sex, 

A recent investigation -of women-undergoing gynecologic op- 
erations has studied the incidence of deep vein thrombosis of 
the leg in relation to- smoking, in the prospective study of 231 
women, their spioking habits during the month before the oper- 
ation were determined The occurrence of deep vein thrombosis 
(DVT) was*'assessed b*y the radioactive fibrinogen technique, 
with routine scans on the^first, thi&j, and sixth postoperative 
dafys. Of the 2.31 patients, 99 smoked and 132 did not smoke. 
Eight pf the smokers (8.1 percent) and 29 of the nonsmokers (22 
percent) developed DVT. Following an analysis of^her factors, 
the authors concluded that smoking provided an apparent "pro- 
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tective" effect against postoperative DVT, based un the -fact 
that smukers constituted only 21 percent of tfee patients with 
DVT, They also noted that the women who dev eloped DVT 
weaghed more than those who did not and that s^mokers who 
ii ev were more overweight than nonsmokers with 

DVT (5) t . 

In a continuing prospective ^tudv of the ielatfonship of blood 
clotting and blood thrombogenic properties to ischemic heart 
disease, Meade and associates have repofted on a number of 
bloml coagulation variable* and their relationship to smoking 
among 1,426 men and 6#fc women in Bngland t26j Forty-three 
percent of the men and 36 percent of tne women were smoker* 
Smoking was not found to have an effect in wcmefi on factors V 
or Vll. fib rinogen, fibrinolytic activity, antithrombin III, 
platelet adhesiv ene^s, or platelet coUnt Smoking decreased fib- 
rinolytic Activity in men and decreased factor VIII activity in 
both men and women Oral contraceptive user* were found to 
show an increase in fibrinolytic activity only if the women were 
nonsmoker?. ^ 

HIGH-DENSITY LIPOPROTEIN* 

High-densitv lipoprotein (HDL; is ^protein complex that 
transport 4 * cholesterol in the blood. A higher level of HDL is 
correlated with a reduced risk of heart attack, 'It has been ob- 
>erved that women who ^moke have lower level* of HDL than 
expected (1,4.9) ' * 

Oral Contracep*Ae t se, Smoking, ancj^ardiova^scular Disease 

The association of oral contraceptive use and an increased 
incidence of certainr cardiovascular disorders has attracted 
much interest Smoking has emerged a* a strong -synergistic 
risk factor, ^and an additional study has focused on smoUfng as 
an independent risk factor 

The effects of *mok fhg and of estrogen and progestin con- 
traceptives on the level of high-densit> lipoprotein in women 
hav.e beeri studied by Bradlev and associates. They measured 
serum HDL among almost o,000 women between the ages of 21 
and 62 (4). They reported that-the use of oral estrogens raised 
the level of HDL significantly above the level in nonusers w T hde 
progestin um* lowered it Combination drug* tended to change 
the HDL level according to their relative estrogen-progestin 
formulation The average HDL concentration was reduced by 
smoking Among nonsmoking women thi HDL concentration 
was 63 7 * 16 H mgdt This was reduced by 2.2 mg dl for those 
smokinJSJ^alf a pack per day, and by 7 3 mg dl for those smoking 
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one or mure packs per dav . A reduction m the HDL level among 
women who smoked was alsV; reported from Holland. This study 
found an independent negative association wirh the HDL level 
among oral contraceptive users (1). f 

It has been reported from long-term studies that women 
using orai contraception have^a two to threefold statistically 
• significant increase in risk of venous thromboembolic disease 
when compared to those using other forms of contraception (47). 
This study concluded that smoking did not significantly in- 
crease the incidence of venous thromboembolism ^46). By con- 
tract, tjie Walniu Creek Study reported that smoking contrib- 
uted to venous ^riromboembolism among both users and nonus- 
ers of oral contraceptives (32). Conclusions about the effect of 
smoking on venous throml/^embohc phenomena, therefore, 
must be regarded as u-ncertain at this time since there ar^few 

* relevant studies and they provide somewhat contrary conclu- 
sions. 

In 197>3, the Collaborative Group for the Study of Stroke in * 

* Young Women estimated that the relative risk of cerebral is- 
chemia or thrombosis was approximately rune times greater for 
women who use oral contraceptives than for those who do not. A 
detailed analysis of smoking wlSs not presented, but one of the 
study's striking findings was the high proportioaof women wit^ 
stroke who currently or at some time smoked cigarettes regu- 
larly (73.8 percent), compared with smokingrates of 43.4 percent 
among neighborhood controls aged 17 to 44. The study also 
found an increase iji hemorrhagic stroke^ among white women. 
Almost half of the hemorrhagic strokes were attributable to 
bleeding from cohgenital aneurysms leading, to subarachnoid 
hemorrhage*^). Recently an association between smoftfng nnd 
aneury smal subarachnoid hemorrhage in both men and women 
has been documented (2). * 

, The Walnut Creek Contraceptive Drug Studv reported that in 
a cohort of approximately 16,700 women, the risk of sub- 
arachnoid hemorrhage for smokers was 5.7 times that of 
nonsmokers, the risk for oral contraceptive users was£.5 times 
th^t of nonusers, and,the relative risk for women who used both 
. cigarettes and oral contraceptives was 22 times as great. Past 
users of oral tontraceptnes also had an increase in relative risk, 
but an analysis of risk was.not possible because af the small 
number of caSes (31 ). q 

The risk of myocardial infection in women is increased by 
cigarette smoking, and by the use of ovpl contraceptives/ it is 
compounded when bot^are user! together. For example, Mann 
and associates Reported, a retrospective study vof 63 women 
below the age #f 45 k with acute mvocardial infarction. The pro- 
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portion of heart attack patents who had used oral contracej 
tives in the previot^ months was significantlv higher than'e: 
pected The relative ris$ for myocardial infarction amon 
women smoking 25 or mu^re cigarettes per dav was 11.3 time 
greater than that £mong-n6nsmokers. Moreover, there'was ev 
dence for synergism of the two risks (23) 

Jick. et al reported a, vase control study of 107 wom^n unde 
age 46 who were di>chaTged from the hospital after sufferin 
nonfatal, £<;ute myocardial lhfarctions 05.16.17). The annus 
nsk of nonfatal myocardial infarction (MI) among health 
women aged 39*to 45 who both smoked and used estrogens fo 
noncontracept;ve purposes wa* approximately 1 in 750. The 
noted that although an acute myocardial^ infarction is uncorr 
mon in healthy young women, the risk appears to be substantia 
in women Vv^r the age of 3* who both use estrogens and smok 
cigarettes (17) 

In this same study, a relative risk of 14 was reported for on 
contraceptive users compared w'lth nonusers (90 percent conf 
dence hmits of relative risk from 5 5 to37j 1 16) In women smol 
infc P rriore than 25 cigarettes per day the relative risk rose to 3 
times that of women who were both nonu^ers^and nonsmoker 
Wbile the number of subjects^'as small, the authors calculate 
that for womer; exposed^to either oral contraceptives or smol 
ing. but not both, the annual age-specific risks' for nonfatal M 
were roughly 1 per 190,000 at ages^?7 to 37. 1 per 47,000 at age 
38 to 40. 1 per 23,000 at ages 40 to 43, and 1 per 16,000 at ages 4 
and 45 If. however, both cig&rfettes and oral contraceptives ar 
used, the annual age-specific\ r isk is estimated to be muc 
higher and the respective nsksbecome 1 ir> 8,400, 1 m 920, 1 1 
540, and 1 in 250. The authors report that a dose-response rela 
tionship exists between smoking and risk ^qiong their popuk 
tion of female myocardial infarction patients, such that smot 
ing 1 to 14 cigarettes per Aay carried a relative risk of nonfaU 
myocardial infarction of 9 2, 15 to 25 cigarettes of 7.9; and 26 o 
more cigarettes of 21, relative to those who never smoked (15, 

In another recent study of 234 pre-menopausal women wh 
had suffered a first myocardial infarction and 1,742 control pa 
tients drawn from thefhospital population, Shapiro and his cc 
workers found an association between recent oral cordraceptiv 
use #nd smoking (*35>. They found no evidence that past use o 
oral contraceptives was related to heart attack or tha 
heightened risk was*associated w r ith increased duration of us 
of the oral contraceptives For nbnsmubrs who used oral con 
traceptives, the r#te of myocardial infafction increased fourfol< 
compared to nonusers and nonsmokers, in those women wh> 
smoked 25 or more cigarettes a dav but did not use oral con 
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traceptives, the rate increased more than sevenfold; and in 
those women who both smoked heavily and used oral contracep- 
tives the rate increased at least twentyfold. 

Carbon Monoxide 

A study of male and female office workers found no sex dif- 
ferences the relationship between carboxyhemoglobm (COHbj 
levels and dally consumption of cigarettes. However, women 
smoked fewer cigarettes on the average than men. The. study 
fjund that the COHb levels in smokers were higher among the 
sedentary office workers than among physically active meat 
porters and that both had higher levels of COHb than pregnant 
women who smoked (12). The latter had COHb levels approxi- 
mately three U^nes higher than that of nonsmokers. Wald re- 
ported from a cross-sectional study that carboxyhemoglobin 
'levels of smokers are* a better indicator of the risk of 
atherosclerotic cardiovascular disease than a reported smoking 
history (48). The proportion of both men and women with 
atherosclerotic disease increased with increasing levels of 
COHb. ♦ 

Comment * 

Women are less likely to experience a myocardial infarction 
than men. Nevertheless, coronary heart disease is still a leading 
cause x>f death and disability in women. The lower mortality 
rates from acute myocardial infarction and chronic ischemic 
heart disease of women as compared to men are paralleled fcy 
less extensive and severe atherosclerosis in the coronafy ar-, 
tienes of adult women. The severity of aortic atherosclerosis, 
however, is about the same in both sgxes. 

The relationship of cigarette smoking to atherosclerosis, 
Jieart attack, and other ischemic diseases secondary to 
atherosclerosis has not been studied among women as exten- 
sively as'among men; moreover, most studies have been limited 
to white women. It is not known whether atherosclerotic 
plaques observed at autopsy are more extensive and severe in 
women smokers than In nonsmokers. No data afe avai*$bie con, 
cerning the incidence of death from atherosclerotic aneurysms 
of the aorta amtfng women who'smoke relative to those who do 
not, and inadequate dat^ exist to indicate whether cessation of' 
smoking by women is associated with a beneficial reduction in 
the risk 9fyheart attack, as has been demonstrated in men. The 
effect of smoking on the threshold for the onset of angina pec- 
toris and on cardiac function in women with coronafy heart 
disease has not been studied. ~ 
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cigarette linking" is a major risk factor for fatal and nonfata 
heart attacks in wumen, In general, cigarette smoking in 
(. reaves the n.sk b\ a faetoV uf about two, and in younger womei 
cigarette* smoking maj increase tne risk several- fold. Womei 
'who >moke iow-"tar" and low-nicotine cigarettes have a greate 
risk of buffering heart attack> than nonsmokers but appear t< 
have a ^mailer n^k than women smoking moderate-to-higl 
"tar'' and nicotine products. ' j 

Smoking is a major risk factor for arteriosclerotic periphera 
vascular disease in wumen, as it is in men. For both men an« 
women the successful outcome of surgical repair of this disorde 
is enhanced by cessation of smoking. ,Smoking is a mgjor ns 
factor for subarachnoid hemorrhage and for the development o 
malignant hypertension. Smoking is reported to depress th 
natural relative elevation of high-density lipoprotein choles 
terol enjoved hv women In women who use oral contraceptives 
smoking is a powerful synergistic risk factor for subarachnoid 
hemorrhage and for myocardial infarction. 

WTiile data implicating smoking as a risk factor for vanou 
cardiov ascylar diseases in women are neither as extensive no 
as complete, as for men. the evidence nonetheless; clearly estah 
lishes cigarette smoking a major correlate for myocardia 
infarction, arteriosclerotic peripheral vascular disease an* 
subarachnoid hemorrhage in women 



Summary ^ 

Coronarv heart disease is the nV^jor cause of death amon 
both male- a/id females in the U S j/opulation The 1979 Sui 
geon Gerveral's Report clearlv demonstrated the close associa 
tion of cigarette smoking and increased coronarv heart diseas 
among males This report reviews the evidence* associatin 
cigarette smoking and cardiovascular disease in women 

l Coronary j^eart disease, including acute myocardial infar< 
tion and chronic ischemic heart disease/occ urs more frequent! 
in women who smoke In general, cigarette smoking increase 
the risk ov a factor of about two, and in younger wome 
cigarette smoking may increase the risk several fold. 

\L ( igarette smoking is a majjor independent risk factor fo 
coronary heart disease in women, it also acts synergisticall 
with other coronary heart disease risk factors producing a ns 
greater than the sum of^e individual risks 

The use of «>ral contraceptives by women cigarette smoker 
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increases the risk of a myocardial infarction by a factor of ap- 
proximately ten. ' f 

4. Women who smoke low "tar" and nicotine cigarettes expe- 
^ rience less risk for coronary heart disease than women who 
J smoke high "tar" and nleotine cigarettes, but their risk is still * ! 
considerably greater than that of honsmokers. 

5 Increased levels of high-density lipoprotein <HDL; are cor- 
related with a reduced risk for an ayute myocardial infarction; 
cigarette smokers have decreased levels of HDL. 

jTVigarette smoking 1^ a major, independent risk factor for 
the development of arteriosclerotic peripheral vascular disease 
in women. Smoking cessation improves the prognosis of the dis- 
order and has a favorable impact on vascular patency Jfollowmg 
reconstructive surgery, 

7. Women cigarette smoUeks experience an increased risk for 
subarachnoid hemorrhage, the use of both cigarettes and oral 
contraceptives appears t'o increase synergistically the risk for 
subarachnoid hemorrhage. 

8 # Women wfro smoke cigarettes may be more likely to de- 
velop severe or malignant hypertension than n6nsmoking 
women. 
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CANCER 
Introduction 



$ For more than 40 years cancer has been second ,only to car- 
diovascular disease as a cause of death in the United States. 
With the exception of the very elderly, the death rate for adtilt 
men exceeds that for adult women for both groups* of diseases,- 
implying a difference in genetic 'susceptibility, environmental 
exposures or lifestyles between the sex^or a combination of 
genetic and environmental factors. *>\> 

Placing these gereralizafions abftut cause of deatjvin per- 
spective, current data from the National Center for* Health 
Statistics (28) reveal the following &tatistic,s: 
' Th^re are 105 male births each year in the United States for 
every 100 female births, but the higher death rate for males 
s V£esuks in a>ratio of 100 men to iflO \vomen at ages 20 to 24 and of 
J 79:100 at ages 65 to 69, and of 47:100 at age 85. Life expectancy 
in the United States in 1976 was 68.7 years for males compared 
to, 76.1 years for females. • 

Heart disease and cancer currently account for 60 percent of 
deaths in the United States. In contrast to the decline in the 
age-adjusted death rates for ischemic heart diseases the age- 
adjusted death rate for cancer has increased. Hidden in this 
small rise in the overall cancer statistics is a remarkable 
increase — a veritable epidemic/— of cancer of the lung in both 
^ men and women. In the past quarter century, deaths from 
x cancer of the respiratory tract tripled in the white population* 
and quadrupled in the black population. The remarkable male- 
\, to-female preponderance of lung cancer in the 1940s and 1950s 
has been decreasing in the 19<>0s and 1970s, the rate of increase 
in lung cancer in males is slowing while the rate of increase of 
-lung cancer in females is accelerating. As a cause of death, lung 
cancer in women is now secontLyily to mammary carcinoma and 
will likely displace breast cancel^as'the leading cause of cancer 
mortality in women in the 1980s Q) (see Figure 1).* * ' 

Th<e 1964 Surgeon General** Report reached the following 
conclusion: "Cigarette smoking is causally related to lung 
cancer in men; the magnitude ofjthe effects of cigarette smoking 
far outweighs all other factors. The data for women, though less 
extensive, pohnt in the same direction" (ty). Since then, a 
number of retrospective and prospective epidemiologic studies, 
experimental animal carcinogenesis studies, and studies of 
human tissue's at surgery and autopsy have confirmed ahd ex- 
; tended those conclusions. Cigarette^moWfng is the major cause 
of cancer of the lung in* women. Th^^rfsk. increases with the 
number of years the individual smoked, the number of ciga- 
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* FIGURE 1. — Age-adjusted death rates* for malignant neoplas, 
of trachea, bronchus and lung,** by color and st 
compared to rates for malignant breast neoplasr 
United States, 1950*1977; projection for whit 
females to 1985.*** 



•Adjusted by the direct method to the V S population, 1940. 
••ICD 6th and 7th Rev Nos *162. 163 and Kth Rev No. 162. 
•••Projection based on average annual rate of increase over last 10 years 
SOURCE National Cancer Institute i2. r ^. National Center fur Health Stati 
tics f 27) 

rettes s^loked, the "tar" and nicotine level of the cigarette smokt 
and the degree.of inhalation, and is inversely related to the ap 
at which the ind-ividual began .smoking, being higher for thot 
who begin smoking at younger ages. The risk of developin 
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cancer is diminished significantly by qufUmg smoking and is 
lessened somewhat by switching to low-tar, low-nicotine filter- 
tip c.garettes (43,45). Considerable evidence has also shown that 
cigarette smoking is a significant ^«^_ for women and 
men-of canfcer of the larynx, oral cavity, ^hagus.unnary 
bladder, kidney, and pancreas. Much of this l^WoHrfrtm-Tiar 
been summarized in previous issues of "TheaHealth Conse- 
. quences of Smoking" or the Surgeon General's Reports (33-43) 
, J*, 1 hstS the new cases and deaths estimated to occur in 
1980 for those cancers which are causallv associated With 
cigarette smoking (1). Smoking W ,H contribute to 43 percent of 
the male and 18 percent of the female newly diagnosed cancer 
cases m the United States in 1980 and to 51 percent 0 f the male 
and 26 percent of the female cancer deaths. This table does not 
imply that cigarette smoking causes each of these individual 
cancers. It does, however, identify the impact of cigarette smok- 
ing on the major cancers' now known to be associated with 
cigarette smoking. Most of the cases of cancer of the lung and 
larynx- could -have been prevented, as could a substantial pro- 
portion of the cancer deaths at the other sites listed. 

In this chapter, selected data on cancer and smoking among 
women w,ll be reviewed and summarized. Where necessary for 
clarity, data previously reported will be summarized briefly. 

Lung 

The lung is a comply organ lined by at least five types of 
epithelial cells, each of which theoretically mightrfive rise to 
one or more types of neoplasm. Jn addition to the epithelial-cells, 
blood vessels and connective tissue are prominent in the lungs. 
Both visceral and parietal portions of the lung are covered by 
synovial membranes, which also are subject to neoplastic trans- 

. formation. The World Health Organization's classification of 
malignant tumors (Table 2) includes multiple histologic types, of 
which epidermoid, small cell, adenocarcinoma, and large cell 

> carcinoma are causally related to cigarette smoking and display 
f^ 1 ?; Tu nt dose res P° nse relationships in epidemiologic studies 
(7,43). These four tumors are the most common histologic type's 
of lung cancer in both men and women. However, there are 
differences in the distribution of the different types of lung A 
cancer in men and women and in smokers and nonsmokers. ™ 
Epidermoid carcinoma was the most common histologic type 6f 
lung cancer in the male smoker, while adenocarcin^ia was 
most common in the female smoker and in nonsmokerlof both 
3) (3lY n 3 Ser ' eS re ° ently P ubhshed from the Mayo Clinic (Table 
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TABLE 1, — Estimated nen cancer cases and death* for sites associated with cigarette smoking, 



1980 



total 

7*5,000* 
117,000 
24,000 



Estimated N^w Cases 



"Male 



387,000* 
85,000 
12,500 



Female 

398,000* 
32,000 
11,500 



J < Estimated Deaths 
Total * " Male""" 



405.000 
101,300 
' '20.900 



219.500 
74.800 
11,100 



Female 




35,500 
25,500 



26,000 
17,900 



3.500 
7,600 



10,300 
8,800 



7,000 * 
6,100 



3.300 
2,700 



16.900 
8,800 
10,700 

238,400 



10.500 
6,200 
9,000 

167,100 



6,400 
2,600 
1.700 

71.300 



7,900 
7,600 
3,500 

160,300 



4,800 
5,500 
2,900 

112.200 



3,100 

2>etf 

600 
48,100 



♦Carcinoma in $,tu is not included There are 45.000 new &ses of uterine cervical carcinoma m mtu each year Non- 
cancer is not included Approximately 400,000 new cases of non melanoma skin cancer occur annually 
SOURCE- American Cancer Society (1) ' . 
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TABLE 2.— World Health Organization classification of 
malignant pleuro-pulmonary neoplasms 



I Epidermoid Carcinomas 

H Smaii ("ell Anaplastic C arcinomas 
r III Adenocarcinomas % 
1 Bronchogenic 
a acinar 

b papillary with or without mucin formation 

IV Lar^e Ceil Carcinomas 

V Combined Epidermoid and Adenocarcinomas 

VI Carcinoid ^TSmorv 

VII BronchiafGland Tumors 

1 Cylindroma^ 

2 Mucoepidermoid tumors 

VIII Papillar} Tumors of the Surface Epithelium 

IX Mixed Tumors and f x annosarcomas 

X Sarcomas 

XI Unclassified * 

XII Melanoma y ^ 

XIII Mesotheliomas 



SOURCE Kreyberg. L <22> '* 



TA^LE 3.^Histologic types of pulmonary cancers in smokers 
and nonsmokers 



Male Female 



Type 


Total 


Epidermoid 


992 


Small Cell 


640 


Adenocarcinoma 


760 


Large Cell 


'466 


Bronchioloalveolar 


6? 


TOTAL 


2.926 



Smokers 


Non- 
Smokers 


Smokers 


N'on- 
Smokers 


892 
- 533 
492 
3*9 


4 

39 
46 


80 
100 
128 

46 


13 
3 
101 
15 


35 


4 * 


13 


\% 


2,341 


70 


367 


148 



SOURCE Resenow, E C (31) 

i 

Other centers have similar data, although the proportions by 
histologic type may vary with the pathologic criteria used, pa^ 
tient population, geographic location, and other factors. 
• Earlier epidemiologic studies suggested that cigarette smok- 
ers were more likely to develop squamous-cell and small-cell 
lung^carcinoma than other types. However, more recent inves- 
tigations indicate that all four major histologic types of lung 
cancer— including adenocarcinoma, which appears to be in- 
creasing rapidly in recent years— are related to cigarette smok- 
ing in both men and women (43). , 



I-n 19H0, of the estimated' 117,000 newly diagnosed cancers of 
the lung in the United States, 32/100 will be among uomen 
There will be an estimated 25,500 deaths from lung cancel in 
women ( 1 ) • 

In ItfoO^omen accounted for approximately 1 in 12 of all lung: 
cancer deaths B\ 1^« the proportion was 1 in 6; in 1979 women 
dying of lung: cancer will represent over une-quartei of -all lung: 
cancer victim- White humeri ha\e death rates from lungcancep 
which are similar to those of nun white women, while the rates of 
white males remafn below t those of nonwhite males These dif- 
' ferences may be due to difference- in the smoking, habits of 
blacks and 'whites described elsewhere in this report 

Many prospective >tudies have found that , the lung: cancer 
death rate for smokers was far in excess of the rates for 
/ jnonsmokers in both sexes, as previously mentioned, tr>e rates 
for male smokers dramatically exceeded the raters for female 
smokers, Howe\er,e\en the nonsmoking: male had a higher in- 
- cidence of, and death rate from, lung: cancer than the nonsmok- 
ing female (9) This evidence suggested that women might have 
a d^cre.ased susceptibility to lung cancer A more careful 
examination of the data indicates that most of the differences 
between male and female lungcancer rates can be explained by 
differences in smoking habits and occupational exposures. 

As discussed in other sections of this report, a smaller per- 
centage of women than men smoke and, when they do smoke, 
they are more likely to adopt smoking behavior's that have been 
shown to have a lower risk of developing lung cancer. That is 
, they smoke fewer cigarettes per day, inhale less, start smoking 
later in life, and are more likely to smoke low-tar and low- 
mcotiire and filter cigarettes. In addition, *t is important to con 
sider the cohort effects on the differences in rates between 
males and females, 0\er Ko percent of those, who smoke regu 
larly began between the ages of 12 and 25 (29). Men first began 
to smoke in large numbers just before and during the. First 
^ World War. As each succeeding birth cohort passed through the 
,age of initiation i 12 to 25), a larger percentage began smoking 
'until the groups born between 1915 and 1930 were reached (17) 
In the brrth cohorts born after 1930, fewer began to smoke regu 
larly. x The risk'of developing|terng cancer increases exponen 
tially with age and duration oT smoking, with the increase start 
ing is to 20 years after the beginning of regular smoking Thr 
i accounts for the dramatic rise in the male lung cancer deat* 
' rates noted in the 1930s, As those birth cohorts with highe 
smoking rates replaced those with lower smoking rates, th< 
age-specific long cancer rates rose steadily, and ^s each of th< 
heavy-smoking birth cohorts grew older, their LUng cancer nsl 
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continued to accelerate, resulting in a very steep rise in/he 
•overall male lung cancer' death rate.-The overall cancer/ates 
among men w,ll continue to rise (albeit more slowlv^tW 
birth cohorts with the* heaviest smoking prevalence replace 
hose with lower pievalence in the older age groups where the 
lung cancer death rate, are the h.ghest. A> these birth cohort, 

r nf TIT pr u eVa ! enCe ^ thr <^ th * age groups and 
are replaced by birth cohort, w,th lowe, smoking prevalence, 
decline, in lung cancer rates should be noted 

They should be noted first in the age-specific death rates for 
the younger age group, and later > n the overall lung cancer 
death rate. The first indications of this change have been noted 
* rjitl a . decIm * m ' he age-<pecific death rate, ,rf males born after 
ISMJ Jt i* therefore important to con,ider this cohort effect 
'When examining the differences between lung cancer rates of 
men and women. . 

Women began to take up smoking in large numbers 20 to 30 
• years later than men (in the, early 1940s, This nse in smoking 
prevalence was produced by predominantly young women first 
using tobacco as cigarette; This ,s in contrast to the r,se ,„ men 
which included a .substantial percentage of men of all ages who 
switched from other form, of tobacco use to cigarettes The rise 
in lung cancer rates irTwomen occurred a, those cohorts with 
high smoking prevalence reached the ages uhere lung cancer 
occurs with significant frequency (age 45 and oven. Since most of 
these women began smoking cigarettes prior to age 25 thev 
wouldjhave at least 20 years of exposure by age 45 in contrast to 
the shorter durations of exposure at age 45 for those men who 
switched to cigarettes from other forms of tobacco around the 
■ me cigarette, first came into widespread use. This, greater du- 
ration of exposure at any g:ven age for women in these first 
heavy smoking birth cohorts compared to the first cohorts , n 
men. .should result in a more abrupt nse in lung cancer rates ,n 
womei| This rapid rise m female lung cancer death rates<began 
to be observed in tH? late 1950s. As birth cohorts wtfh higher 
smoking prevalence continued to replace those with lower smok- 
ing prevalence, the rates rose steeply,- reproducing the 
phenomenon noted ,n males 20 to 30 years earlier with some 
indication that the rise is even steeper for women. If one sub- 
tracts 2o years from the female cancer death rates in Figure 1 ' 
the rates for women are only slightly below the rates for men' 
This small difference fs explained by lower prevalence of^smok- 
ingand less hazardous smoking patterns of women and their less 
frequent exposure to occupational carcinogens Thus -close 
scrutiny of the trends reveals no substantial protect; ve effect for 
women on the risk of developing lungcancer but rather leads toa 
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TABLE 4.— Age-adjo,sted lung cancer mortalit> ratios— ag^ 
began smoking and* degree of ihhalation 



Atfe Be^an SmokinK 


Male 


1 Female 


15 


16 * 


2 5 


1.5- . 


14 7 


5 0 


20 - 24 


10 1 


3 4 


25* 


' 4 1 


2 j 


» 






Depth of Irvhaiat on 


Maie* 


Female 


None 


* 0 


2 0 . 


Slight 


- !^ 


2 i 


M derate 


13 1 


3 5 


Heav> - 


lTO 


f 7 i ' 



SOURCE Hammond E< '11- 

TABLE 5. — Age-adjusted relathe risks of lung cancer b> number 
of cigarettes smoked 

Number of Ci^arett*e^ 
Smoked Daily 



• A< S Stud> 



Bmish 
Phv ^Kians 

SOl'Rt E Doll. R <6,*n Hammond. E ( (lb 



l-'j 10- IV 20-39' 40- 



Male 4 6 * 6 14 7 1* * 

Female L3 2 4 4^ 7 5 



-14 15-24 



Malex 7 * ; 12 7 2 ' J 1 

Female lV' ^ 7 



sobering projection of a reproduction of the male lung cancer 
epidemic in women (Figure 1). 

GEOGRAPHIC DIFFERENCES 

Lung cancer death rates, including all histologic types, &re 
highest in industrialized counties where thVre has been a 
higher smoking prevalence for«a longer time. Women in Scotland 
have one of the highest d^ath rates from lung cancer of wom^h ol 
any country. Their tobacco consumption per smoker approaches 
that^fEnghsh and Welsh men (19), Current tobacco consump 
tion by Scottish women \s only a little lower than the consump 
tion of Scottish men 20 years ago. In England and Scotland 
where 'the upper socioeconomic classes have reduced then 

° 16 

M£ 1:1 <> 
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TABLE 6.^Lun£ cancer mortality ratios for females bv duration 
of smoking; Swedish studv 



Duration of Smoking 
in Year» 



MortaiiU 
Rat,<^ 

1-^ \ear* , . 

* h 

°fcorRf E ( tfitrrA R 4 

^rUnr" 115110 " m r * cent decades, there ,sa significantly 
greater lung cancer mortality rate ,n the lower socioeconomic 
classes among women H9). 

Age-adjusted death rates for lung cancer ,n women m select 
coiwitnes .nd.cate that women m Hong Kong have the h.ghest 
rates whi.e those ,n Scotland are second and those ,n England 
apd^Vales are th.rd .The Un.ted States ranked s.xth world 

Among nonsmokers'. lungcancer .s found shghtlv more often in 
urban than m rural areas; however, the marked increase .n June 
cancer among smokers m urban areas sug?ests that urban , - 
exerts a potentiating rather than an additive effect on the mo 
dence of lung cancer. Urban living has little independent effect 
on lungcancer induction ,n comparison w.th even modest smok- 
ing ot filtered low-tar and low-nicotine cigarettes (5,10). 

SMOKING PATTERN'S AMONG WOMEN 

Although women tend to have d.fferent patterns of smoking 
than meji. the relative relationships between smokingand lung 
cancer are the same. Lung cancer rates for women who smoke 
increase with increased dosage as measured bv several dosage 
measures, includ.ng number of cigarettes smoked per day. dura- 
tion of smoking hab.t. degree of .nhalat.on. age of .n.tiat.on of 
smoking, and the "tar" and nicotine level of the cigarettes 
smoked. These data, obtained from several prospective investi- 
gations, are examined in Tables 4, 5. 6, 7, 9, and 10. The more 
cigarettes an individual smokes, the more hkely that individual 
will die of lung cancer (Table 5). Overall, female cigarette smok- 
ers have 2.o to 5.0 times greater likelihood of dyim? from lung 
cancer than nonsrnokers(Table 7). As discussed earhlr, when the 
full rmpactjjtyhe cohort effect is felt, this ratio will probably 
approach that for men (8 to 12). 

Doll, et al. -studied the" cause-specific mortality experience 
amonjyapproximately 6.200 female physicians in England during 
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TABLE 7. — Lung cancer mortalitv prospective studies 



A** Adjusted Lan*r< amer Death — Relative R:sk* 



\t < Ma,e 

F*-ma.e 

Ph>H't'an> Fema.t 

Swedish Stu4> Male 

Femaie 





C itfarette, 


moker* 


Smokers 


I u 


10 1 






I u 


14 u 


1 'J 


" 0 


: v 




1 u 


4 5 



>olR< E i ederlof R '4 Doii. R " a*> Hammond. E <- Hi 

the period 1951 to li>73 (6*. Tne results uf this study are presented 
in detail in Table 8, which also includes data from a previous 
report on male physicians (8). 

It is apparent that smoking and lung cancer are similarly 
related in men and women. In both ^exes. lung cancer mortality 
-was at least three times as high in ever-smokers as in never- 
smokers, at least twice as high in current heavy smokers (more 
than 25 cigarettes; as in light smokers Uess than 15 cigarettes), 
and exhibited a significant dose-response relationship. The 
magnitude of the smoking effect on lung cancer for females and 
males was approximately the same. The relative risks for mortal- 
ity from lung cancer for mod.erate (15 to 24 cigarettes per day) 
and heavy (more than 25 cigarettes/smok"ers were 6.3 and 29.7 
among females, and 10.6 and 22.4 for males. 

The authors emphasize, however, that no conclusions can t* 
drawn from this data about the magnitude of theVologic effects 
of smoking in men compeared to wc\men. Since the authors doc 
umented vdifferences in/lifetime smoke* exposure (later age ai 
initiation and lower prevalence of inhalation among females) 
lifetime smoking exposures between the sexfes were not directly 
comparable. This issue will be resolved' only when studies 
examine' the effect of smoking in cohorts of women whos< 
lifetime smoking behavior more closely matches that of the mer 
to whom they are compared. 

A number of retrospective studies have pxaWiined the rela 
tionship of smoking and lung cancer in women. The 1971 Healtt 
Consequences of Smoking reviewed many of these irivestifca 
tfons and showed a smoketf-to-nonsTnoker risk ratio, ranging 
from 0.2 to 6.H for females/Tfie reader is referred-t6 this volum< 
for a more detailed Ascussion of these studies. Results of thes< 
investigations reveJsex differentials similar to those foj^d u 
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TABLE * — Death rates from lung cancer and smoking habit when last asked, British phjsicians 1951-1973 



Women 
Men 



total 

Popui 

6,194 
34,440 



Annual Death Rate per 100,000 
Persons Standardized for A^e 









( urrent Smokers— Dose Per Day 


N'onsrnokers 


Trend 














Vs 


\Dose 


Deaths 


Nonnmokers 


Ex -Smokers 


1-14 


15-25 


25* 


Others 


Re^Jfense; 






23 


9 


45 


20* 


13 47* 


61 59* 










(cigarettes only* 








441 


10 


U 


52 


106 


224 


41 9* 


197 04* 



•(P* 001> 

SOl'Rf E Doll.k (fi.Hr 



(any tobacco gTams) "** 
fl jrram 1 cigarette; 
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TABLE 9.- Age-adjusted lung cancer mortality 'ratios* for male 
and females, by tar and nicotine (T/N) in cigarettes 
smoked 



— . - VIale - v Females 

Hisrh T N 



Medium* T N • I™ U)0 
Low TN 0» 
'">! 0 60 

'The mortality ratio for the category w*h higher risk made 1 OU^tWat 
SOURCE Hammond, EC 111 

the larger prospective studies, with males having higher overall 
lung cancer rates compared to females. However the lung 
cancer rates of smokers are significantly higher than those of 
nonsmokers for both sexes. 

^ . IwJ ° men S ^°, ke low -" tar "- low-n.cotme cigarettes have 
\ a lower age-adjusted lung cancer mortality rate than women 
who smoke high-'-tar", high-nicotine cigarettes. Women who 
smoke medium-"tar", medium-nicotine cigarettes have mortal- 
ity rates in between (12) (Table 9;. However, even the !ow-"tar" 
and low-nicotine cigarette smoker has a rate substantially 
higher than the nonsmoker. 

. These data suggest some benefit from smoking low-"tar" 
low-mcotine cigarettes. However, a further comparison of 
women who smoked less than one pack of high-"tar" high- 
nicotine cigarettes daily with women who smoked more than 
one pack of low-"tar", low-nicotine cigarettes daily revealed 
that tngr smoker of more than a pack a day of low-"tar" low- 
nicotine cigarettes had over twice the age-adjusted lung cancer 
mortality rate of the woman who smoked fewer cigarettes, but 
with high "tar" and nicotine (Table 10). 

In a retrospective study standardized for duration of smok- 
ing, number of cigarettes smoked, inhalation and butt length, 
long-term female smokers of filter cigarettes had a lower rela^ 
tive risk of developing cancer than smokers of non-filter 
cigarettes (46). 

CESSATION OF SMOKING 

Although the risk of developing lung cancer increases with 
age both for smokers and nonsmokers alike, women in good 
health who quit smoking will, over a period of years, exp*nejice 
a reduction in their relative risk of developing lung cancer 
- About 1» years after they have quit smoking, the risk of devel- 
oping lung cancer approximates that of the nonsmoker 
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TABLE 10. — Age-adjusted lung cancer mortality ratios* for 

males and females, comparing those who smoked a 
few high tar and nicotine (T.N) cigarettes w ith those 
who smoked man> low TS cigarettes 



Male* 
h email 



1-lKhiphTN 2<t-iyiowTS 
cigarette* da> , ijrarettes da\ 



1 Mo7 

1 1)1! J ] 



1 * 



♦The rr.,rta!.t> rat,,, f uT 'he tatejror.N »,th lowest n*K »a- made 1 00 the 
inc rease m n.k u,th -mok.ng more utfareUe* da> could be illustrated 
><)LK<K Hammond, K< 11' " 



EX PER I M E N'T A L CARCINOGEN ESIS 

Tobacco tars, tobacco smoke, and single or mixtures of chemi- 
cals found in tobacco ,-muke have been used with \ arious species 
of animals in carcinogenesis -experiments involving skin paint- 
ing subcutaneous injections, tracheobronchial implantation, 
and or instillation and inhalation. Some experiments have re- * 
ported ^ex differences in the occurrence of lung tumors follow- 
ing, exposure to chromium oxide (26). 

However, in a recent monograph on lung cancer, separate re- 
views on tobacco carcinogenesis, radiation carcinogenesis in the 
respiratory tract, and experimental models for studies of respi- 
ratory tract carcinogenesis did not yield information suggesting 
that the male lung of any of the species studied was more sus- 
ceptible than the female lung to carcinogenic action by either 
tobacco products or radiation (16). The reader is referred to pre- 
vious Smoking and Health Reports for summaries of experi- 
mental tobacco carcinogenesis studies. 

Larynx ^ 

The larynx is a >mall, complex structure, which produces 
speech, controls th'e flow of air m and out of the lungs and 
prevents aspiration during swallowing. In 1980 there will be an 
estimated 1,700 new cases of laryngeal cancer and 600 deaths * 
from that tumor in U.S. women (Table 1). Laryngeal cancer has 
occurreo predominantly in men. but more and more women are 
developing laryngeal cancer as their smoking and drinking 
habits come to approximate those of men. The m'ale-to-female 
ratio for laryngeal cancer exceeds that of lung cancer 
Laryngeal cancer occurs inthe fifth, sixth, and seventy decades 
both m men and women. While the disease' is uncommon its 
incid<|p has continued to rise over the pas.t quarter century 
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especially in women, substantially because of changes in then 
smoking habits. ' 

Cancer can occur either in the glottis (true cord. TO percent o 
cases), or in the subglottic or supraglottis 1 region (false curd. 2.' 
percent of ca>esi. Usually the neoplasm is epidermoid car 
cinoma when examined^istologieally. Since a tumor that inter 
fere> with speech gives rise to early symptoms, glottic cancer; 
are usually diagnosed at an early stage and are curable in ovei 
£0 percent of the ca>e>, When the tumor arises in the sub#lottK 
or supraglottic-region. interference with phonation or speed 
ma\ not occur a> early as when neoplasm begins on the glottis 
The tumor ma\. therefore, reach a greater size and be accom 
panied bv .significant local tissue invasion and destruction a' 
well as metastasis. Patients with tumors discovered when the} 
are still localized in the larynx have approximately an 80 per 
cent cure rate, while advanced lesions have a 33 percent 5-yea 
survival rate. n m 

Laryngeal cancer displays a >tromg dose-response relation 
ship with smoking, increasing with the Tiumber of cigarette' 
smoked per day. the "tar" and nicotine content of the cigarette 1 
^moked, the depth of inhalation and number of year> cigarette' 
were smokeri. The risk of developing laiyngeal cancer is in 
\erselv related to the age at which smoEing began (43). A. lowe 
risk for laryngeal cancer has been demonstrated in women w*h< 
used filtered cigarettes for 10 years or more compared'to thos< 
who smoked non-filtered cigarettes. Nonetheless, Jjie risk re 
mained well in excess of that experienced by nonsfriokers (45). 

Excessive u^e of alcohol by non smokers also results in an in 
creased incidence of laryngeal cancer Heavy drinkers o 
alcohol — that is. greater than* seven ounces of whiskey or it: 
equivalent per day — who also smoke cigarettes ha\e a greate 
risk of developing laryngeal cancer than if they either smoke( 
or drank to excess alone. There is a synergistic effect of smokinj 
and drinking on laryngeal cancer development (43,44) 

When \\uxm*x\ quit smoking, their relative risk of developing 
laryngeaj/caneer decreases until 10 years after cessation whei 
their risl< approaches that of the nonsmoker (45), 

A nunlber of investigators have found an association betweei 
exposure to asbestos and the subsequent dv\ t^lopment o 
laryngeal carcinoma (43). 



Oral 




Oral neoplasms iru lude c ancer of the lip. tongue, gums, bucca 
mucosa. harH and soft palate, salivary glands, floor of th< 
mouth, and orophar\r\\. In the United States for 1^80, then 
O 
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• rilihii 9 ^" 6 * 03868 in m6n and 7,600 in w omen^eultihg ,n 
. b,100 deaths in>men'and 2,700 deaths in women (1). While dif- 
ferent histological types of cancer can 'occur in ft is group 
squamous cell carcinoma is by farW most common^except for 
the tumors ofUhe salivary glands. Five-year survival rates 
. range from 25 percent in those *atierits whose tumor is ad" 
vancedttwhen first diagnosed to 67 percent for those whose 
tumorals localized at diagnosis. /f\ 

Inwomen, oral cancers acogunt for 1.9 perce'nt of all neoplasms, 
whale t hey account for 4.7 peffcnt of all cancer occurring in men. 
Deaths Trom the various oral pancers account for 1.4 percent of 
cancer deaths m women and 2£ percent of all 'cancer deaths in 
mertTigarette, pipe and/or cigar smoking are all associated with 
increased oral cancers. Heavy alcohol use (over bounces pSr day) 
has been shown to be an independenfcausat.ve factor (32,42) 
When both are used together by women or men, synergism results 
in an eveh greater incidence of oral cancer C3). Poo? oral hygiene or 
inadequate dentition^also a risk'factor (15) 
, Mos.t of the prosp«!ive epidemiologic studies have concen- 
trated on jnen. In'Japan a large prospective study showed the 
mortality ratiojbr oral cancer.to be 2.88 for the. mrfle cigarette 

thT nlnsmok^ *" ^ ^ ^ ^ 

■ Leukoplakia or an akiormal thickening and kerat.nizat.on of 
thy oral mucous membrane is recognized as a precancerous 
condition. While fourid in the western wnrlH it e< ; dncerous 
%. . . wu^nu hi me western world, it is most common 

n Asian countries where a m,#ure of tobacco and betel nut or- 
Jime ash chewing is common, an d in those countries where re- 
verse chutta (cigar) smoking occurs. Women in certain regions 
of India are more likely to engage in reverse' chutta smoking 
than men, although both women and men develop carcinoma of 
the hard palate after years of r.everse chutta smoking (30). 

Women and men with mouth, phfe^, and larynx cancer who 
continue smoking after surgica*£a£ent ( pf the first neoplasm 
fcftvc .a 40 percent probability of developing another neoplasm of 

he head and neck. Only 6 percent of the patients who quit 
smoking develop a secdhd cancer in the region." Less than 10 

ST^ 0 "! ?I!r Cer PaUentS are n °^ UserS o' «>bacco; almost 
curf ca ®gf il : dlf - ferentlated Ca ' cinoma and a relatively high 

Esophagus ^~~^^J 

, -Carcinoma of' the esophagus will be diagnosed in 6,200 men 
and 2,600 women in the United States in 1980 ft). The American 
Gancefc Society estimates that there will be 5,500 deaths in men 



and 2,100 deaths in women from this (fisease (1). Median su *? T} ~j 
val time once esophageal earcinonrla is diagnosed is 6 months/ 
The 5-year survival rate is only 3 percent. Esophageal car- 
cinoma rates have declined in the white population c^ver thje 
past 25 years. However, they have increased m theT)la6kj^pU- 
lation m'both sexes. This may reflect genetic or environmental 
factors. In the Caspian littoral, there is a remarkable difference 
in esophageal carcinoma incidence in people of comparable 
background and socioeconomic status living^enly 400 kilometers 
apart, there is a 30-fold higher incidence in women living in the 
desert northwest section of Mazandran, Iran, compared with 
the fertile Caspian rainbelt 400 kilometers to the west (20). 

Data from a number of retrospective studies show th'at smok- 
ing increases the risk of developing esophageal 'carcinoid 
Neither the relative risk of developing esophageal carcinom^ 
nor the steepness of the dose-response relationship with 
Cigarette smoking is as great as it is for carcinoma of the lung or 
larynx (45). Indi^iduals^ho stop smoking or switch to low-tar, 
'low-nicotine cigarettes will, after a lag period, experience lower 
relative risks of developing esophageal carcinoma, although the 
fall-off ls^not as st(*?p as with lung and laryngeal cancer. In the 
male, both 'retrospective and prospective studies show that pipe 
•and cigar smokers have mortality rates from esophageal car- 
cinoma similar to cigarette smokers. There are tio prospective 
epidemiologic studies of female smokers in this country large 
enough to permi-t development of a mortality ratio comparison 
to nonsmoking females. * 

Ingestion of alcohol is also a major etiological factor in 
esophageal carcinoma* A dose-response relationship exists 
with increasing alcohol ingestion resulting in an increased inci- 
dence of esophageal carcinoma. As in the larynx, synergism ol 
ttye carcinogenic effect on the esophagus occurs with the use ol 
both tobacco and alcohol -(45). Whether or not nutritional de 
ficiencies. which occur frequently with severe, chronic al 
eoholism, play a rolejn carcinogenesis remains UYiknowJi, at 
does the possible contribution of chronic iron deficiency found ir 
Plummer Vinson's syndrome (Paterson-Kelly syndrome, sid 
eropenic dysphagia). ♦ • 

Ninety-eight percent of esophageal cancers are histologic alb 
• squamous cell in type. In an autopsy study, Auert€ch founc 
more abnor malit^ uuf the esophageal tissues— including atypi 
cal nuclei, (HsTn^egrated nuclei, hyperplasia and hyperactive 
esophageal glands — of tobacco smokers as compared witJ 
nonsmokers (2). 

Esophageal carcinoma can be produced experimentally b] 
both benz(a)pyrene and the nitrosamines. Both benz(a)pyren< 
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and a group of nitrosamines have been identified in tobacco 
smoke. The appearance of expierimentajly-pm^dueed squamous 
cell carcinomas can be accelerated by dissolving tfre carcinogen 
in alcohol, a laboratory experiment duplicated daily by 
thousands if not millions of our citizens (43). 

Urinary Bladder * 

„ Cancer of the urinary bladder will occur in 26,000 men and 
9,500 women in the United States during J^80 and it will kill. 
7,000 men and 3,300 women (1). Cancer of the urinary bladder is 
frequently multicentric in origin. If found while still localized in 
the bladder Wall, the 5-year survival rate is 72 percent, in con- 
trast to 1 4 percent for those patients w hose disease had already 
spread when the diagnosis was first established (1). 

Bladder cancer has been associated with occupational expo- 
sure to aniline dyes, leading to the study of aromatic amines as 
potential carcinogens. 2-Naphthylamine, xenylamine, ben- 
zidine, and 4-nitrobiphenyl have all been implicated (43). 

Numerous retrospective studies have shown a relationship 
between smoking and urinary bladder carcinoma in both rrven 
and women (17), The likelihood of either women or men develop- 
ing bladder cancer increases with the numbW of cigarettes 
smoked, the duration of smoking/and tar and/nicotine content 
of the cigarette smoked. Changing tolp^tar, low-nicotvne 
cigarettes or more clearly, cessation of smoking, decreases the 
relatfveVisk of developing bladder cancer. The risk of an ex- 
smoker developing urinary bladder cancer approaches that of 
the nonsmoker years after cessation (46). 

In prospective studiesTn Japan and Sweden, women who 
smoke are 1,6 to 2.7 times as likely to develop bladder cancer as 
" nonsmokers (3,M)? In an international study of successive bir^h 
cohorts in the United States, United Kingdom, and Denmark, 
Hoover and Cole found increasing rates of bladder cancer as- 
' sodiated with increased cigarette smoking in men and women in 
both suburban and rural areas and in all nationalities studied 
(17). It has been estimated that 30 percent of urinary bladder 
cancer in women can be attributed k> cigarette smoking (43). 



Cancer of the kidney will occur in 10,500 men and 6,400 women 
in the United States during 1980 (1). Some 4,800 men and 3,100 
women will die of renal carcinoma (1). The 5-year survival rate 
is between 40 and 50 percent (1). While the overall classification 
of kidney carcinoma includes tumors of the renal pelvis and 
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ureter, the largest number of kidney carcinomas occur in the 
renal parenchyma and are adenocarcinomas. 

Irt retrospective studies, adenocarcinomas of* the kidney are 
found more frequenth in smokers compared with non-smokers 
in both men and women (43,44). In a large prospective study 
■among U S. veterans, the kidney cancer mortality ratio in- 
creased from L 0 (the baseline for nonsmokers) to L34 for thost 
who smoked 10 to 19 cigarettes daily and to 2.75 for men who 
smoked two packs or more each day (18). $u large scale prospective 
study of women- and kidney cancer has been reported to date. 

Pancreas 

Carcinoma of the pancreas will occur in 12,500 men and 11,500 
women in the United States during 1980, and 11,100 men and 
U,H(H) women will die of pancreatic carcinoma (1). During the 
past 25 years, there has been a steady increase in both the inci* 
dence and mortality due to pancreatic cancer in both men and 
women f 1,21 J Among the common human neoplasms, the rate of 
increase of pancreatic c ancer over the past quarter century has 
been second only to that of the lung. 

Most pancreatic carcinomas are adenocarcinomas, arising 
from dtk'tal cells (24k Most are relatively undifferentiated in 
cell type. The median survival tim^^om histologic proof of 
diagnovsls to death i# 3.5 .months in*Wfi and 4.5 months in 
women. Survival time varies little with^age at time of diagnosis, 
duration of symptom*, location of primary lesion (head, body, or 
tail of pancreas) or even degree of dlffe^eJOtlation. The 5-year 

if 

Retrospective studle* relating sr8<$fc«ig to pancreatic car- 
cinoma have been reviewed in previous reports. In a prospective 
study uf '143,000 worn^n, the panctpafac^ancer mortality ratio 
was l.yj tgr Ja'piinesc^women smok$/s iLornjbared to nonsmokers 
fl4) In Sweden^a smaller prospective study\showed that the 
rriortahty^ratio for pani'ivaticcjttyfer was^.5 fur women smokers 
compared to women* *v>tf*unokef£ (4)V , V 

In the Uttited ktatesVthe male to Temali ratio otpanereatic 
cancer was LB in tm&MOs^ It has decreased to the current 
estimate oi-l.17 fur^ffh and-vis consistent with the decreasing 
male to female ratios <>Quftfe and' laryngeal carcinomas. 

Sum mar v ^ 

, V ' jF 

I C igarette smoking is causafiy associated with cancer of the 
lung, larynx, oral lavft^Tand esophagus in women as w. el I as in 
men, It is also associated with kidney cancer in women. 



survival rate is one^perc^nt,' the most d$kpal survival rajf for 
any of the common neoplasms of eitheifme^ ot women 
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\nl' , Ci ^ rette ^king accounts for 18 percent of all newly diag- 

^0 26Too e 7 t H nd ? PerC ! nt ° f a " Cancer deaths ^ -omen In 

thfdJJS? J ^ th ? s ; , 1 mated 101 « 000 deaths,oroverone-quarterof 

3 Er ted fr ° m 'V ng Canc6r ' occur ^ women 

tween^ 2 5 an7 a ? 6 Sm ° kerS have be6n re P 0rted to have be- 
tween 2 o and o times greater likelihood of develooinr lun* 
cancer than nonsmoking women. Sloping lung 

4. Among women the risk of developing lung cancer incre*^ 

contlnt n ->l ' P h ° f inhalati °n. and tar and nicotine 

he age a SLTsTI' T^" ^ e " sk is in V « rs « * ™l«Sd to 
tne a * e at which smoking be^^n. 

5. A dose-response relationship has been demonstrated be- 
tween cigarette smoking and cancer of the lung larvnx nr!l 
cavity, and urinary bladder in women * ' ° raI 

h. The. rise in lung cancer death rates is currently much 
teeper ,n women than m me*. It » projected that the ag7ad 

'nttllZm^ deatH Wl " S — that ^LZVct 
7 h ™ e ra P id increase irf Jung cancer rates ,n women ,s similar 
earherTh Per "Th?" T 8een ,n -approximately 2 year 

to sm" J in f T0 y r ! neCtS faCt that Women first began 
to smoke in large numbers 25-30 years after the increase in 
agaret e smoking among ^, Thus, neither men « 

stE deVd ° Ping ' Un * CaUS6d b ^ e^rSS 

8. Cigarette smoking has been causally related to all four of 
the major histologic types of lung cancer in both women anf 
«„om epiderm0ld ' smaI1 >arge cel. and alnoca. 



of "tar" ? n . " u Clga ' rettes and curettes with lower levels 
of tar and nicotine by women is correlated with a lower riTof 

■ r/n 6 ' ° ' UnK , and ' arynX COm P ared t0 the use ofTigh"far» 

' To" ";:°r" ne or u ? filter l ed cigarettes - The - k po»ed by e s L k " g 

low- tar cigarettes, however, ts clearly greater than 2 
among females who never smoked 

10 After cessation of cigaretfe smoking, a woman's risk of 
deve oping lung and laryngeal caqcer has-been shown 'to d«m 
slowly equalling that of nonsmokers after 10- L5 years ' 

11. Excessive ingestion "of alcohol acts synergistically w,th 
c.garette smoking to increase the incidence^ oral aSd 
laryngeal cancer in women. 
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NON-NEOPLASTIC BRONCHOPULMONARY DISEASES 

Introduction , f" 

Chronic non-neop!astic bronchopulmonarv borders are a 
major cause of death and disability in the United States. 
Chronic obstructive lung diseas.es (COLD), including chronic 
bronchitis and emphysema, comprise the majority of these 
illnesses In 19, ,. they were responsible for nearly 48.000 death* 
and millions of dollars , n social security disability* pa vmentv 
ranking second in .economic cost onlv to heart disease (42) 
Previous U.S Public Health Service reports on the health 
, consequences of smok.ng have presented evidence 1 that 
cigarette smoking is .the major cause of COLD (55-84) The 
• studies on which this is based have focused primarily on male 
populations. This reflects the scientWinterest generated by 
' '*V~' erWhe,min * m ale-to-female ratio^W the prevalence of 
COLD at the time these studies began. However, recerft mortal- 
ity statistics indicate a substantial frcrease in the death rate 
from COLD among women (see Mortality section). Although 
this increased death rate may partially reflect a greater aware- 
ness and recognition of COLD, its magnitude suggests a true 
increase ,n frequency of COLD among women. The following 
text reviews a large number of studies analyzing the relation- 
ship of smoking to COLD These studies ln c1ude appreciable 
numbers of women, and many suggest that smoking mav affect 
men and women differently Nevertheless, cigarette smoking 
remains the most important cause of COLD regardless of sex or 
other variables. 



Definitions ■ 

The terms chronic bronchitis and emphysema have been used 
d.agnostically for many years Physicjans often use these terms' 
interchangeably to describe a patient with chronic airflow 
obstruction. These conditions are, however, difficult to distin- 
guish from each other in patients with chronic airflow obstruc- 
tion because (&, both conditions may be present , n the same 
patient; <b) both disorders are characterized bv expiratory How 
obstruction; and ic) patients with either disorder frequently 
have the same symptom -dyspnea on exertion. Consequently 
the clinician often labels the patient w,th chronic airflow 
obstruction as having chronic obstructive lung disease (COLD) ' 
Many attempts have been made to establish criteria for the 
diagnosis of chronic bronchitis and emphysema (1,27,28). The 
most w^ely accepted definitions in the United States are those 
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TABLE L— Age-adjusted death rates from COLD (ICDA^SO - 492 
and 519,3) 1960-1977 (per 100,000) 

White Non white 







Male 


F^f m ale 


Male 


Female 


l 3 i i 




33 4 


10 7 


?4 * 


3 5' 


1 WZ£ 
^ IV) 






10 1 


14 9* 


3 2 


1 Q"V 

l s7 1 J 




32 1 


9 1 


13 5 


3 3' 


1974 




il 1 


* 4 


13 7 


2 8 


1 j i ) 




31 4 




14 1 


3 0 


1 972 




29 9 


7 0 


14 0 


2 9 


f7 n 




2* 6 


v 6 5 


13 2 


3 0 


1 Q~0 

1? IV 




2x > 
•#o — 


6 0 


13 3 


2 6 






27 3 


5 4 


12 H 


2 4 


196m 




22 3 


3 P 


13 7 


2 5 


^ 1967 




* 19 9 


'i 1 


1 \ 5 


2 0 


• 196$ 




197 


3 0 


11 0 


1 9 


\&r> 




1* 4 


2 7 


10 4 


1 * 


# ^1964 




16 1 


2 4 


9 2 


1 6 


1963 




15 9 


2 3 


-A 


1 9 


1962 




13 1 


2 0 




1 8 


1961 




10 y 


1 7 


7 0 


1 3 


1960 




* 10 4 


1.7 


6 7 


1 4 
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of a joint committee of the American College -of Chest Physi 
clans and the American Thoracic Society U). 

"Bronchitis. A non-neoplastic disorder of structure or func 
tion of the bronchi resulting from infectious or noninfectious 
irritation. The term bronchitis should be modified by appropri- 
ate words or phrases to indicate its etiology, its chronicity, the 
presence of associated airways dysfunction or type of anatomic 
change. The term chronic bronchitis, when unqualified, refers 
to a condition associated with prolonged exposure to nonspecific 
bronchial irritants 'and accompanied by mucous hypersecretior 
and certain structural alterations in the bronchi. Anatomic 
changes may include hypertrophy of the mucous-secreting ap 
paratus and epithelial-metaplasia, as well as more classic evi 
dence of inflammation. In epidemiologic studies, the presence ol 
cough or sputum production on most days for at least 3 months 
of the year has sometimes been accepted as a criterion for diag 
nosisJ* 

"Pulmonary Emphysema. An abnormal enlargement of the 
air spaces distal to the terminal nonrespiratory bronchiole, ac 
companied by destructive changes of the alveolar walls. The 
term emphysema may be modified by words or phrases to indi 
e«^e its etiology , its anatomic subtype, or any associated airway 
dysfunction." 
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''Chronic Obstructive Lung Disease: This term refers to a dis- 
ease of uncertain etiology characterized by persistent slowing 
of airflow duttng forced expiration. It is recommended that a 
more specific term, such as chronic obstructive bronchitis or 
^chronic obstructive emphysema, be used whenever possible." 
It should* be noted that these definitions may have serious 
^adequacies, particularly when applied to longitudinal studies 
assessing the natural history of COLD (29,52). In the following 
discussion, these limitations are recognized. 

Smoking and Respiratory Mortality 

Recent mortality statistics indicate a striking increase in 
death rate from COLD among women (42). These data presented 
*n Table 1 indicate a nfearly fivefold increase in reported mor- 
talities due to COLD from 1962 to 1977 among white Females and 
a twofold increase among nonwhite females. Mortality rates- 
from these conditions for white atid nonwhite males have also 
increased since 1967 (by factors of 1.9 and 1.5, respectively), but 
the rate of increase has not been as steep as that for women. 

Seven large prospective studies have shown a greatly in- 
creased mortality from COLD among smokers as compared to 
nonsmokers (14,18,19,31,32,37). These studies, presented ,n 
Table 2, represent over 13 million subject vears of observation 
and approximately 270,000 deaths from all causes. The number 
of deaths related to COLD is probably underestimated sine? 
some of the deaths attributed to pneumonia or myocardial diV 
ease may have been due to complications of COLD. In addition, 
these mortality figures do not include an appreciable number of 
individuals for whom COLD may have been a rriajor contribut- 
ory cause of death. For example, it is not uncommon for indi- 
viduals to have COLD and lung cancer simultaneously. 

Two of these prospective studies have included significant 
numbers of women. Hammond prospectively followed 1,003,229 
subjects aged 35 to 84 (31). Nearly 93 percent of the suVviv^rs 
were observed for a 12-year period. Death rates from em- 
physema among women were much higher in cigarette smokers 
than nonsmokers. "Heavier" smokers (defined as either smbk- 
ers of 20 or mere cigarettes a day regardless of age when sm6k- 
mg was begun, or smokers of 10 or more cigarettes a day who 
had begun smoking befone age 25) had a sevenfold infreafled 
mortality rate as compared to nonsmokers. Cederlof et al. fol- 
lowed 55,000 Swedish subjects aged 10 to 69 for 10 years (14). 
The overall mortality rate from all causes among female smok- 
ers was 1.2 times higher than that of female nonsmokers. The 
death rate from bronchitis, emphysema, and asthma amoig 
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TABLE 2,— COLD mortality ratios + in seven prospective studi 



es 



Study 
(Reference) 



Emphysema 

an<J or 
bronchitis 

Emphysema 

without N 
bronchitis 

Bronchitis 

Bronchitis, 
emphysema 
and asthma 



British 
Doctors 
(18) 



/Women in 25 Men in"25 

States States US , Canadian 

45-65 45-64 65-79 Veterans Veterans 

(31) (31) (37) (8) 



24. 



4 89 



6 55 11.41 



10 08 

14 17 

4^49 



7.7 
113 



Men in 
9 States 
(32) 



CalifojCiia 

Occupations 
(19) 



2 30 



4 3 



Swedish Subject: 
Fe4nales Male 
(14) 



2.2 



3 7* 



^Deathjjate for smokers divided by d*ath rate of a comparable ^roup of nonsmokers. 
•For afFafres combined, increased mortality rate significant pnly for former smokers. 
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female smokers was 2.2 times that of female nonsmokWs. How- 
t ever the number of deaths due to COLD among women was 
small in both of these studies; consequently, the relationship 
with smoking is more difficult to evaluate. Nevertheless, a sig- 
nificant excess risk for reported mortality from COLD was pres- 
ent for female cigarette smokers as compared to female 
nonsmokers. 

. Data collected by Doll et al. examine the association of smok- 
ing and cause-specific mortality in 6.194 woVn phvsicians in 
, England, observed prospectively over the period 1951 to 1973 
<1,>. Table 3 presents the results of this study, including previ- 
ously published results of a.similar study among male physi- 
cians over the same period (18)./Th e association of smokingand 
chronic bronchitis clearly observed in males was confirmed in 
, women physicians. For both women and men who reported 
smoking 15 or more cigarettes per day, the mortality rate due to 
, emphysema and chronic bronchitis was more than five times as 
Jfreat as in nonsmokers. In both sexes, mortality due to em- 
physema and chronic bronchitis was more than double that of 
nonsmokers, was at least three times as high in ever-smokers as 
in never-smokers, and was at least twice as high in current 
heavy smokers ( 325 cigarettes) as in light smokers <«15 
cigarettes). 

The risk of death from emphysema and chronic bronchitis as- 
sociated with smoking was approximately similar in men and 
women. For moderate (1 to 14 cigarettes per day) and heavy 
(32o cigarettes per .day) smokers, compared with nonsmokers, 
the relative risk of death was 28.5 and 32 for women, respec- 
tive y. versus 16.7 and 29.3 for men. In this data, as well as that 
tor lung cancer, there is no support for the contention that 
■ women are less susceptible to harmful effects of smoking than 
are men. The authors emphasize that no conclusions can be 
drawn from this data about the magnitude of the biologic effects 
y smoking in men compared to women. Attempts to document 
. differences in lifetime smoke agposure (later age at initiation 
and lower prevalence of "inhalation among females) 
.demonstrate that lifetime smoking exposures between the 
sexes are not comparable. This issue will be resolved onl^ when 
studies examine the effecfc of smoking in cohorts of women 
whose lifetime smoking behavior more closelymatches that of 
the men to whom they are'compared. 

In comparing the relative risks for mortality from COLD in 
female and male smokers (Table 2), it is apparent that female 
smokers have lower reported mortality rates than their male 
counterparts. This difference in mortality rates may be due to 
differences in female smoking patterns (31). Women tend to 
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TABLE X. Death r^te& from chronk bronchitis and jemph> »ema b> smoking habit when»la&t asked, British 
physicians 1951-1973 > ~ * ^ 



*4 



Annual Death Rate P&r 100.000 ^ * 
« Persons Standardized for Af?e , X 2 



Current Smokers— Dose Per Day * lfensnriokers Trend 

Total Non-< Ex- _ vsT (Dose/ 

Popul. # Deaths Smpfcers ^Smokers 1-14 15-25 | -25 All Others -Response) 
— V * * 

Won£n • 6,194 . 1£ , 2 , * 10 21 .57 64 12.34* 26.64* 



*s> . (cigarettes only) p 

440 254 3 1 44 -38 50 88 25:58* • 47.23* 



{any tobacco/j^rams) 
(1 f?ram = 1 cigarette) x x 



•IF- >0.0()ri ^ 


— — / 
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. . • ■) 






SOURCE: Doll. R, (17,18) ; 4 
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smoke fewer cigarette's, iQhale less deeply, and begin smoking 
later injife than men. They more frequently smoke filtered and 
low-tar and -nicotine cigarettes and have less occupational ex- 
posure to lung irritants than men. Recent data suggest that 
women are manifesting smoking patterns similar to those of 
men. Moreover, morjyjjvomen are joining the labor force, includ- 
ing occupations w^e/e ex^sure to lung irntants may occur. 
(See section on Occupational Exposures.) Whether these women 
will continue" to ha^e mortality rates different from thosejRf 
men remains to be determined. 

In summary, recent statistic^indicate a rise in the reported 
death rate due to COLD among women. The two large prospec- 
tive studies that included appreciable numbers of women found 
significantly higher mortality rates due to COLD among women 
smokers as compared to women nopsmokers. This relationship 
was accentuated in heavier smokers. \Iortaljty rates from 
COLD among female smokers are considerably lower than 
among male smokers. This may be due to different smoking pat- 
terns and wdur.k exposure amongTnen and women. 

J * 
Smoking andjthe Ejj^miology and Patholog> of COLD 

" The prevalence of chronK bronchitis has been determined in 
several* populations in the Lmted States a*id in other countries 
(24,25,26,34,36,41,43,44,46,51). fable 4 lists several studies which 
have included appreciable numbers of women. These studies 
have documented a close relationship between cigarette smok- 
ing and an increased prevalence of chrooic bronchitis, and when 
looked for, a dose-response relationship was jalso present iTable 
3). The prevalence of chronic br§nchitis-in the 1 United States 
was determifll%in four cohort studies and ranged from 4 to.10 
percent among women and 14. to 18 percent among men 
(24,25,26,41,4^,51). In both men and women a dose-response re- 
lationship between the number of cigarettes smoked and the 
prevalence of chronic bronchitis was apparent. 

The. observed differences between men and^womerfi noted in 
•these studies may be due in paj*t to the smaller percentage of 
, women than men who were smokers in the population studied. 
Moreover these women srrioked fewer, cigarettes than men. 
When comparing current smokers, several studies of different 
^opulationsjn the United States and in England did not find 
significant differences in the prevalence of chronic bronchitis 
between men and women (21,33,41). - 4 

The relationship between smoking and pathologic changes in 
the lung have largery been obtained by necropsy studies. These 
investigations are often skewed by physician anddr hospital 
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£ T\BLE 4 -Prevalence of chronic bronchitis b> smoking classification (numbers in parentheses represent to 
r " number of individuals in particular smoking group) 



Author, Year 
Cuuntrj ( Revere nee 

Higgins, 1958 
England <34> 



Oswald. 1955 
'England < 43 » 



Hubti. um.*> 

England < 38> 



Remington, 1969 
England ( J6> 
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Smoker* 

Number and Type 
of Population 

94 men and 92 women 
randomly chosen from 
agricultural 
communities 

3;ti02 male** and* 2.242 
female clerical workers 
10 65 v rs of ape 



(553 men and K2,3 women 
in a Finnish rural 
fommunrty 40-60 vrs 
of age * 



11.729 men and 22.295 
•women participating in 
mass miniature 
radiography screening 



NS Nonsmokern 



NS 

S 



NS 

S 



Men 



0 0 
8 7 
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1H4 ( 1.^40} 



EX 



NS 
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Ex-Smokers 
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:> o 
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\HH (5710 
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NS 


4 5 
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if, 3 


EX 


13 3 


S ]-] i 


UK 0 


S 1-14 


10 1 


15-21 


11 4 


15-21 




25 


4 0 


25 


57 0 


NS 


:> 1 (9,055) 


NS 


3 4 (12,351) 


EX 
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EX 
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' igarettes 


(23.2431 


Cigarettes 


(H/JK5) 


S M9 


9 1 


S 1-9 


<> 1 


km 9 


15 0 


10-19 


10 6 


20 * 


20 6 


-20 


IK 5 



( omrnent 



Chronic bronchitis 
defined by habitual 
cough and sputum ' ' 
production 

Ifx-smokers represent 
those who have stopper 
for more than 1 month 



Age adjusted total 
prevalence Cigarette 
dosage gradient 
significant to V - 0 001 



/ 



Feritfs. 1962 
L'S.A (23.25.26) 



Payne. 1964 
J'*A (44) 



Mueller. 1971 „ 
l" S A Mil 



Tager. 1976 
I'S.A <5!» 



542 men apd 625 women 
residents of New- 
Hampshire town chosen 
by random sampling o/ 
census 



Overall 

NS 

EX 

Cigarettes 

1-10 , 
11-20 
21-30 

Ml 



'4 



5, 140 adult residents of/' Overall 
fecumseh, Mich 



281 m.en and 328 women 
residents of GIen*>o(jd 
Spring. Colo 



2*27 en and 280 women 
in East Boston, Mass 
ajje 15 or greater 



13 8 (125) 
11 9 '(77) 
40 3 (340) 
29 8 
- 34 2 
42 3 
' 61 1 
75 3 



Overall • 
NS 
EX 

Cigarettes 

1-1T) 
1 1 -.20 
.21-30 
31-40 
•41 

-I 

8 Overall 



/9 4 (378) 
' 10 8 (37) 
'19.8 (208) 
13 1 
22 2 

J2i3 



Overall 


17 (281) 


Overall" 


10 (328) 


NS 


3 (2) 


NS, 
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13(7) 


EX 


5(1) 


S f-14 


11 (3) 


S 1-14 : 
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1.V24 
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25 (14) 
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Age-specific rates 



Prevalence rates 
estimated from line 
graph 
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interest and may not accurately represent a random popula- 
tion. Moreover* observer variation occurs frequently, ever} 
among "experts." Data regarding smoking history are usually 
derived from a hospital record or from close relatives and 
friends; thus they may be unreliable. 

Only a (ew of the studies examining the relationship of 
cigarette smoking to the frequency and severity of pathological 
changes have included significant numbers of female subjects. 
Thurlbeck recently reviewed 30 reported surveys of the fre- 
quency of emphysema at necropsy (53) Emphysema of some 
degree was found in about 65 percent of men and^5 percent of 
women The emphysema found was also more severe in men 
than in women. 

The predominant pathological finding in chronic bronchitis is 
the hypertrophic mucous gland in the submucosa of the large 
cartilaginous bronchi. The ratyj of bronchial gland thickness to 
bronchial wall thickness (Reid index) is usually increased. In a 
recent survey of 179 consecutive necropsies. Ryder et aL found 
Significantly greater bronchial mucous gland volume in smok- 
. ers compared to nonsmokers, There was no significant dif- 
ference in mucous gland volunie^^^we^* male and female 
smokers or male and female n'ortsmokers (48). 

Mueller et al. .examined the prevalence of chronic bronchitis 
in one-fifth of the adult population of Glenwood Springs, Col- 
orado (41). Among current smokers of varying smoking 
categories (Table 4) there were no significant differences in the 
prevalence of chronic bronchitis. Higgins and Cochran found no 
significant difference in the prevalence of chronic bronchitis 
between men and women smokers in 186 subjects randomly 
chosen from an agricultural community (Table 4) (34). Similarly, 
tpswald ahd^Medvel found no significant difference in the preva- 
lence of chronic bronchitis between men and women smokers in 
5,844 clerical workers in England (Table 4) (43). 

Auerbach et al. examined the relationship of smoking to em- 
physema in whole-lung arid microscopic sections at necropsy in 
1,436 .men and 388 women (4,5). Among the women, there were 
1*7 current smokers, 16 bf whora smoked two packs a day or 
more. Data regarding smoking habits^were obtained through 
interviews with relatives. Female smo'kers had a significantly 
higher rate of emphysema than female nonsmokers (Table 5). 
Furthermore, the severity of the emphysema was dose-related 
to thfe number of cigarettes smoked. The authors found similar 
relationships in men. 

Spain et al examined consecutive whole-lung mounts from 
necropsies of adult victims <49 women, 85 men) of sudden and 
unexpected death (50) Smoking habits were ascertained by a 
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letter and questionnaire to the next of kin. The decree of em- 
physema was graded from t) to 100 fcy two observers independ- 
ently and without prior knowledge of the source of the specimen 
or any previous grading. There was a close relationship between 
cigarette smoking and the degree of emphysema in both men 
and women. Furthermore, the data (Table 6) demonstrated a 
dose-response effect between the number of cigarettes smoked 
and the severity of pathological changes. 

Thurlbeck et al. examined whole-lung sections in 1,742 ran- 
dom necropsies in three different cities in different countries 
with varying climates and environments (54). Using a standard 
panel of grading pictures, pathologic changes in the lung were 
graded from 0 to 100 by the three readers. In men and women 
Emphysema was more frequent and more severe in smokers 
than nonsmokers; however, male smokers had higher average 
emphysema scores and greater frequency of emphysema than 
female smokers and nonsmokers. This difference between men 
and women was also true when heavy smokers and ex-smokers 
of both sexes were compared. The authors speculate that male- 
female differences may exist because, (aj women are protected 
by hormonal factors; (b) men may smoke- more heavily than 
women, (c) men may have different smokintfLpatterns than 
women, e.g., inhalation; and (d) men may be e^pse^l to damag- 
ing environmental factors at work. \J ^ 



T\BLE 5. — Means of a\erage degrees of findings* in nonsmokers 
and current smokers standardized for age of total 
study population, women 



Number of subjects* 

Emphysema 

Fibrosis 

Thickening of arteriole* 
Thickening of artenes 



Subjects Who 
Never Smoked 
Regu iarK 

252 
. 0 05 
0 37 
0 06 
0 01 



Current Cigarette 
Smokers 
1 Pk -1 +Pk 



33 

1 37 

2 89 
1 26 
0 40 



64 
1 70 
3 46 
1 57 
0 64 



•The pathologic finding recorded were 1 1> degree of emp^ysem/i (four-point 
scale ranging from zevo for normal to four for advanced emphysema;, *2) 
degree »f fibrosis iseven point scale ranging from none to advanced diffuse 
fibrosis), (3) degree of thickening of arterioles (four- point scale). "<4> degree of 
thickening of arteries (three- point scale*, and (5> padlike attachments to 
alveolar septa Padlike attachment is a thickening of alveolar septa in focai 
areas b> fibroblasts, h^toc>tes and collagen fibrils This is recorded as 
present or absent 
SOfRCE Auerbach. O <4> 
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In summary, the prevalence of chronic bronchitis among 
women in the I'mted State> has been reported to range from 4 
to, in percent Women who smoke ha\e a higher prevalence of 
chronic bronchitis»than those who do not smoke. Overall, how- 
ex er. chronic bronchitis* is le>> common among women than men 
in the United States This may reflect the smaller proportion of 
women who smoke, differences m their smoking behavior, and 
lexx ouupational exposure to lung irritants When^companng 
current smokers, sf\eral studies of different populations in the 
I'mted States and England did not find significant differences 
in the prevalence of chronic bronchitis between men and 
women- Pathological data suggest that female smokers have a 
higher frequency of emphysema and bronchial mucous gland 
hypertrophy than female nonsmokers Fu*th ermore. the sever- 
ity of emphysema is dose-related to the number of cigarettes 
smoked Distinct female-male diffei ences'in the frequency and 
♦;\tent of emphysema at autopsy ha\e been reported, but it is 
not clear whether the^e differences are due to intrinsic dif- 
ferences in the wa\ men and women respond to environmental 
injury or to the differences in the degree of environmental in- 
jury experienced by men ami women % 

Smoking and Respiratory Morbidity 

A large numhei of re< ent studies have demonstrated a higher 
frequent y of respiratory symptoms, i.e.. cough, sputum, wheez- 
ing and dy ^pnea, in smokers as compared to nonsmokers Many 

T \BLK 8.— Degree of emphysema* and cigarette smoking** 
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of these studies have included appreciable numbers of women 
(9.11.15,38.39,40.45.47.65,. These investigations have examined 
populations varying in age. geographic location, social class, 
and exposure to air pollution. 

Leibowitz and Burrows examined the quantitative relation- 
ships between c igare tte smoking and chronic productive cough 
in a large randomized sample of the white non.Mexican Ameri- 
can population of Tucson. Arizona <38>. Their.data (Table 7, con- ' 
firm the .close relationship between cigarette smoking and 
chronic cough and or chronic sputum production in men and 
women. The effect of cigarette smoking was closely related to 
the total pack-years smoked (Table 7). These data support the 
male to female preponderance in prevalence of chronic bron- 
chitis noted m several other epidemiologic 'surveys 
(24.2o.26.41.44.51i. However, these data also indicate that males 
and females with equivalent smoking histories have similar 
rates of chronic cough and or sputum production. 

Woolf examined the frequency of respiratory svmptoYns in 
women volunteers, aged 25 to 54. drawn from several large 
commercial firms (Table 8) (65.66,. The prevalence of cough and 
sputum production was significantly greater in smokers than in 
nonsmokers <p< 0.001,. Heavier smokers complained of cough 
and of sputum production more frequently than nonsmokers or 
ex-smokers. The prevalence of wheezing and exertional dysp- 
nea increased progressively wjth the number of cigarettes - 
smoked. In addition, colds that "went to the chest" occurred 
more frequently in moderate and heavy smokers than in 
nonsmokers (p- 0.005 and p-. 0.001, respectively,. Woolf com- 
pared his data with previously reported data among men (Table 
9) and concluded that the relationship of cigarette smoking to 
respiratory- symptoms was similar among men and women 

Ferris resurveyed a 1967 sample of Berlin. New Hampshire, 
residents m 1973 (22,. As in 1967, the prevalence of cough and or 
sputum production in females and males was direct)* related to 
the number of cigarettes smoked daily. When the group evalu- ' 
ated in 1967 was examined by current inhaling and smoking 
status (Figure D.mhalers had a higher ^valence of symptoms 
thannon.nhalers(22, Furthermore, the frequency of symptoms 
was dose-related to the number of cigarettes smoked. Manfreda 
et al. studied population samples in an urban and a rural com- 
munity ,n Manrtoba. Canada (39,. Their data presented in Table 
10 'demonstrate a higher prevalence of cough, phlegm, and 
wheezing among men and. women who smoked than in 
nonsmokers or ex-smokers. However, no significant differences " 
m the prevalence of symptoms were apparent in the two com- 
munities. 
Q 
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TABLE T.-Comparisoa of prevalence of chronic cough ■ and or chronic sputum production in men and women 
b> smoking habits* 
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TABLE 8. — Prevalence of cough and sputum production in 500 



women related to smoking habit 
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ABLE 9. — Prevalence of respirator) svmptoms in men 
* compared with women* 
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The relationship between smoking and several respiratory 
symptoms was examined by Buist ot a!, in population samples of 
three North American cities (11;. Cough, sputum production, 
and wheezing occurred more frequently amo'n? smokers than 
nons/nokers regardless of sex. 

Bewley and Bland examined the relationships between smok- 
jn^and the prevalence of respiratory symptoms in 14,033 chil- 
dren aged 10 to 12 u 2 in two separate s urban areas of the United 
Kih^dom In this questionnaire survey, 2.5 percent of the 
girls acknowledged smoking at least one cigarette per week 
("smoker") Boys who smoked outnumbered girls who smoked 
by 3- 1 and were more frequent smokers of at least one cigarette 
a day than were females by 11.1. Table 11 shows that, even in 
this young age group, smokers have a higher frequency of morn- 
irvg cough, cough during the day and night, and cough for 
3-months duration than their nonsmoking classmates. 

In a questionnaire study of a l^rge group of American high 
school students in Rochester, New York, Rush found a strong 
association between current smoking and respiratory-* 
symptoms in both sexes (4-7). There were minor differences be- 
tween sexes in the frequency of respiratory symptoms when 

i 
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FIGURE 1. — Age-standardized rates (percent) of chronic 
nonspecific respiratory disease* b> inhaling and 
current cigarette smoking 

•( ntena for diagnosis Aern a- follows 

»1» < hrnnn hr"nihitiH- Affirmative response to tru <juevUon- Do you bnnjr 
up phlegm from i he\t six <»r rm>r»- timrs a day fur four day* a week for three 
month* a >ear f<>r the pant thr*e vears or more"* 

ma Affirmative rt sp^nse that l*n>ru hial asthma had been dragTiosed 
and was >Ull present 

i3i ( hronu ubntruitiw iunjr disease Affirmative response to one or more of 
the following wheezing or whistling in the chest o<.<. urred most days or nights, 
the suhjeit had to stop for breath w*hen walking at his own pa<e on the level. 
FKVi jevM than *0 per rent of the FV< 

Thene could occur in various combinations and were not mutually exclusive 

SOI R(K Fern* B<i , Jr ■ 22> 



ilS^t 



smoking histories were comparable. Rawbone et ah, in a^ques- 
v tionnaire surVyof 10.498 secondary school children aged 11 to 
l?*in London, fo'uhd a significantly higher frequency of cough. 
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TABLE 10. — Respirator) s>mptoms and diseases in male iM; and 
female (F) participants in'Charleswood 
(C)— urban— and in Portage La Prairie 
(P)— rural— expressed as percent of respondents 

HfHpiratorv Nun*nnukers E\ Smokers Smoker* 

Svmptom Disease ( V < V < P 
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M « 4 ' i * i J J => 4 U t 
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c Ms. and exertional djspnea in regular smokers as compared 
to nonsmokers f 4.' j. There was no appreciable difference in the 
frequent} of cough between male and female .smokers or be- 
tween male and female nonsmokers. Colley et al. -examined the 
influence of 'smoking, lower respiratory tract illness under 2 
years of afce, social class of father, and air pollution on respira- 
tor} symptoms in%i cohort of 20-year-olds followed since birth 
1 1.1>. Their data (Table 12j surest that respiratory symptoms^ 
were ilosely Related to curt*ent smoking- Symptoms were also 
related to a historj of lower respiratofy tract infection in the 
first 2 years of life but were not related to soeJPclass or air 
pollution % 
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TABLE 1 1 - Smoking and the pre\ alence of re*pirator> »>mptoma in girlSTiom two different cities m England 



laingirlSTiomt 

Prevalent of Svr 



Symptom 

Cough in the morning 40 
Cough day or night> 
Cough for 3 months of year 



Smoker ' 



' of Symptom Wit h Each Group 
Experimental ** ~~ 



Residence 
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--8 4 
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♦ 53 1 
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13* 
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8 2 
5.4 



Nonsmofter 



Significance 



6.9 
67 



73 

195 \\ 18 4 
458 ^>2 1 

55 
82 



15 2 
40 



'Smoker - a child who smoked at least one cigarette a week 
, * Experimental smoker a child who had sfnoked at sometime but less than one cigarette a week 
•Teat for sijrnificant association of cough and smoking habit Chi-square 2 * 3 table 
••Smokers and experimental smokers combined to give chi-square on a 2 * 2 table 
SOURCE* Bewtey. B R <9> 
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P ■ 

P- 
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0 001 

0.001 
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TABLE. 12 - Prevalence (percent) of respirator} symptom* by sex and smoking habit in cohort of 3,S9* 



20-year-olds followed since birth 



t 



History Jti 
'"'Cigarett^ 
Smoking 

Ne*ver 

smoked 

cigarettes 

Ex-smokers « 
of cigarettes 

"Present 
shioker of 
cigarettes 

No data orr 
cigarette 
smoking 
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M F 
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Winter 
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Q.KaV 
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~T * * 

* 1 (a) Do you usually cough first thing in the morning in the winter?' 

(b) Do you usually cough during the day or at night in the winter? 
If "Yes" to tfcther question 1(a) or (b) 

(c) t?o you c*>ygh like on mo*t davs for 
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uch as three months each winter? 
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2. (a) Do you usually bring up any phlegm flg lt from the chest, first thing in the morning m the winter* ' ' 
b Do you usually bring up any phlogm ( sp ,t from the chest, during the day or at night in the winter* 
IP Yes to either question 2(a) or (b) 
, (cl Do you bring up .phlegm (spit frontthe chest) on most<iays for as much as three months each, winter? " 
SOURCE Colley, J R.T. (15) 

13.-Percentages of nonsmokers and smokers with abnormal test results in three North Americai 
# » cities, using combined reference values* 
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•Reference values for nonsmokers derived from asymptomatic nonsmokers in the three cities 

Numbers in parenthesis - nunjber of subjects in each group. 
* Upper and lower limits igihe expected 5 percent abnormal results 
AS - asymptomatic; S - symptomatic 
SOURCE- Buist, A.S. (11), 




16C 



In a longitudinal study of elderly Edinburgh residents aged 
61 to 90, Millne and^ Williamson found the prevalenc e uf persist- 
ant cough and sputum production Was significantly greater in 
smokers uf both sexys than in their nonsmoking counterparts 
(40). Malt* prevalence rates were three times higher than those 
in females, however, no attempt was -made to determine the 
relationship of respn atopy symptoms to life-time tobacco expo- 
sure. 

In summary, many recent studies demonstrate a higher fre- 
quency of respiratory .symptoms in women who smoke as com- 
pared to women who do not smoke, Thrs is true in surveys, in- 
cluding children, adolescents, young adults, working age, and 
elderly women? The effect of cigarette smoking is related in 
terms of both the numbei of cigarettes and, years smoked. The 
majority of studies yjdicate a greatei prevalence of respiratory 
symptoms among men who smoke than among women who 
smoke. howe\er, these differences ofUn disappear when the 
study is carefully controlled, for smoking history. 

Smoking and PulmoAarv Function- 

The insensitivity of cough and sputum produt tion in the adult 
as a predictor of future development of COLD has been empha 
MzecJ by Fletcher and Peto(2l». Pulmonary function testing of 
fers an objective method for measuring the ad \ er.se effects ol 
smoking. However,* urient tests of pulmonary function display 
a marked variability between individuals and may not detect 
the development of (OLD until irreversible damage ofahe lunp 
has occurred. Also, none of the presently used pulmonary func- 
tion tests can predict which of those in divftuals with slightly 
abnormal pulmonary function will progress to debilitating anc 
life-threatening emphysema and chronic bronchitis. Becklajct 
and Permutt have recently lev lew ed the objectives and pvob 
lems of the^tests of lung function commonly used for early de 
tection of ("OLD (7), 

A targe number of studies have established a higher fre- 
quency of pulmonary functional ^normalities in smokers a.^ 
compared to nonsmokers. These studies have examined (a) th( 
relationship of smoking to abnormal tests of small ^airway func- 
tion and tb) the relationship of smoking to measurements o: 
standard spirometry. The majority of epidemiologic surveys in 
vestigating the prevajen^c of functional abnormalities in smok 
^ers have employed spl'rometric measurements, usually th( 
forced expjr^ory volume (FKV) ami vital capacity (VO. Meas 
uremcnts ofSifway resistance, diffusing capac lty , lung Volume 
and nitrogen mixing have been used much less frequently. 
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FIGURE 2. — Prevalence of lung function abnormalities among 
"^smokers in an urban (Charieswood) and a* rural 
(Portage La Prairie) community 

SOURCE: Manfreda, J (39) . * 



SMOKING AN T D "EARLY" FUNCTIONAL 
ABNORMALITIES „ - ' 

The most widely used measurements for detecting early 
change of chronic airflow obstruction are the srngle-breath ni- 
trogen washout curve or a maximum forced expiratory volume 
curve. ^ , 

A limited, number of jjecent studies usingtests.of small airway 
function have included appreciable numbers of female subjects. 
They have demonstrated a higher frequency of abnormalities in 
tests of small airway function in smokers'than in nonsrfftkers or 
ex-smokers. A definite dose-response relationship has been 
foun«$TTsome of these studies but not in others (10,11,12). Table 
13 shows the data from one of these studies (11). For all meas- 
ures of small airway function, the frequency of abnormalities 
was higher among smokers than nonsm'okers in both men and 
women. The frequency of abnormal measurements was consid- 



erably higher in female smokers than in male smokers except 
'for closing capacity, in which equal proportions of rpale and 

1GS 



-Rir 



15*? 



fertile .smokers performed abnormally . However, the frequency 
•rf abnormalities among female ftonsmokers was also greater 
than among male nonsniokers. The authors speculate that the 
traditional v lew of**hronu 'airflow obstruction as beuig predom- 
in willy a disease of males ma} be accurate onl} when male 
s mutter's outnumber female .smokers and when males smoke 
more cigarettes than females. The} surest that when women's 
t smoking habits become conrpurable to those of men. the effevt 
on lung function may W sinfiiar. 

Manfreda et* al. used the single-breath nitrogen test in a large 
group of .subjects in two Canadian cities i Figure 2) 1^9). Almost 
-all smokers i>0 percent) reportec^ that they inhaled their 
cigarettes. Smokers had a greater prevalence of abnormalities 
than non^mokers regardless of sex. The pre\ alenc e of abnormal 
valuer in women who smoke was slightl} less than Th male 
n>kerV . ' 
In a volunteer population of o^O cigarette smokers attending 
n emphysema screening center. Buist and Ross found an, 
equivalent frequency of abnormalities of the slope of phase III 
among male and female smokers of less than 20 cigarettes per 
dayj Figure 3i with both sexes hav ing significantly higher pre- 
valence of abnormalities among smokers of more than 20 
cigarettes [>er da} (12), In the groups smoking more than 20 
cigarettes a dav, a greater proportion of females demonstrated 
abnormalities than male's, Ffowever, thy age composition of 
each ^roup (male and female) was not identical. 

A ret en! stud} of small airway function in 20.*> young volun- 
teer smokers aged I* to ^o has suggested that smoking may 
✓exert its effects at different anatomic* locations in the lungs of 
men and women (21). All subjects smoked fairly heavily (more 
than 20 cigarettes per day) for a short period of time (average. 
2.4 pac k } earsi. Male smokers showed frequent abnormalities in 
tests of small airwa} function but female smokers did not ex- 
hibit these abnormalities. Both^male arid female smokers 
showed decreased forced expiratory flows at high lung volumes, 
suggesting Fhe presence* of lar.ge-airw ay dysfunction in young 
smokurs. Male and female smokers differed significantly 1n 
their response to He O2 inhalation. Female smokers showed at 
ltast as great an improvement in forced expiratory flows, with 
He-O; as did female nonsmokers. Pn contrast mafe smokers 
showed a rpuch smaller response to the He-0 2 at high lung vol- 
umes. Thus, the predominant female response to habitual 
cigarette smokijpg appears to have been involvement of the 
large airways, but men who smoked appeared to have developed 
abnormalities in smalllSirwa} function. The reasonis) for the 
differences in the data derived- from this study and previously 
15K 
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FIGURE 3. — Percentage of male and female cigarette smokers 
# with an abnormal change in nitrogen concentration 
(^N r 2) Der liter according to their daily cigarette 
consumption * * 

•Indicates a significant difference between RTuups using 20 to 40 cigarettes 
per datoias^he reference group CP - 0.05). 
•Indicates significant differences between males and females < P 0.05;. 
SOURCE Buist. A. S.U2) 



cited reports relating smoking to small airway dysfunction 
(11,12,39) is unclear. 

In sumrtfary, a limited number of recent studies have demon- 
strated a higher frequency of abnormalities in tests of small 
airway function in female smokers as compared to female 
nonsmtikers and ex smokers. It is not clear whether t^jese ab- 
normalities are dose related. Female smokers may have more 
frequent abnormalities in the slope of phase III than male 
smokers. Male smokers may have more frequent abnormalities 
in closing volume than female sfnokers. The meaning of these 
differences is unclear. One study has suggested that the earliest 
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effects of smoking on lung function may occur in the large air- 
ways in women and snnrall airways in men. 



SMOKING AND VENTILATORY FUNCTipN-v 

The majority of studies examining the relationship. of smok- 
ing tv ventilatory capacity have used some measurement of 
forced expiratory v olume. Most of these studies have focused on 
male populations and have found a c^ose relationship between 
cigarette smoking and the jTresence of" abnormal pulmonary 
function (2,1?;16.20). Furthermore, the decrement in perform- 
ance measured by simple spirometry is dose-related to the 
numbers ^f cigarettes smoked (6,16,20). Relatively few studies 
have included appreciable numbers of females. 

Woolf examined pulmonary function in 500 women volunteers 
(65;. Smokers demonstrated significantly lower values for FVC, 
FEV, FEF 25-75 percent, and specific conductance than 
nonsmokers $nd ex-smokers who had not smoked for over a 
year, this suggests that at least some abnormalities of pulmo- 
nary function are reversible with smoking cessation. 
* Higgins and Keller examined the relationship of smoking to 
seven derivatives of the forced vital capacity curve in 3,109 
males and 3,256 females aged 10 and older (35;. Nonsmokers 
performed better than smokers in both sexes. Values consis- 
tentl.v decreased wilSft increasing cigarette consumption. The 
largest differences were in FEV and FEF 25-75 percent. 

Seltzer et al. examined the relationship of smoking to FVC in 
65,086 white, black, and Asian subjects* aged 20 to 79 who had 
attended a Kaiser-Permanente multiphasic health clinic (49). 
The authors found a signifieaat reduction in FVC among white 
women w ho smoked as coj2J£&*^d to nonsmoking >vhite women. 
No such differences were founxTYor black and Asian subjects, 
however. No explanation for this racial difference was apparent 
from their data. ( * ' 

In a^tudy by Bui$t et al., the prevalence of abnormalities of 
FEVi FVC was hi£hef* in female smokers than nonsmokers (11). 
The frequency of ^normalities in FEVi FVC among female 
smokers was twice that of male smokers (Table 12). Gibson etral. 
examinedjthe relationship of smoking to measurements of the 
forced v ital capacity in 18,359 men and women in Australia (30). 
Nonsmokers had better lung functions than smokers. Among 
smukers of 10 or more cigarettes a day, men showed a greater 
decrement in lung function than women. 

Burrow's et al. examined % the relationship of smoking to 
measurements of forced expiratory- volume in 883 men and 1,166 
women in Tucson, Arizona (13). Nonsmokers performed better 
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FIGURE 4.— Changes in forced vital capacitj (FVC) b> age in 
* various female cohorts \ 

* 4 

Results have been standardized to 155 cm and are bofly temperature and 
dressure saturated (BTPS). * 

lumbers in parentheses are number in that cohort. . 
Heavy smokers ar$ those who 'smoke 25 or more cigarettes per day. 
SOURCE: Ferns. B G., Jr. (23). . 
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than ex smokers or smokers, and ex-smokers performed better 
than smokers in both' sexes. Smokers of more than 20 cigarettes 
per day performed worse than smokers of fewer than 20 cigar- 
ettes per day. There were no significant differences in the re- 
gression for FEVi FVC on pack years in men and womeh, 
suggesting thaf men an| women' with equivalent smoking 
habits have similar decrements in FEWFVC. 

The long-term effects of smoking on pulmonary function have 
been scrutinized in two prospective studies. In *he Framingham 
study, 5,209 adults have been followed since 1948 with biennial 
examinations including measurements of forced vital capacity 
(3). Longitudinally, cigarette smokers showed a more rapid de- 
cline in forced vital capacity than rionsrhokers. Men and women 
who continued to smoke had a more rapid tieclinje iti JVC than 
those who had stopped. The rate of decline in pulmonary func- 
tion was appreciably steeper in mate smokers than fejn^le 
smokers. The authors suggest that these differences could be 
due to differences in smoking habits. 

In aMongitudinal study of. residents of Berlin, New Hamp- 
sKfre, Ferris examined the changes in pulmonary function by 
smoking ptatus in the various age cohorts (23). 'Among females, 
heavy and moderate smokers had lower values for. FVC and 
FEVi as compared to nonsmokers, and the values fell more 
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FIGURE 3.— Changes in forced exp^ratorj volume in 1 second 
(FEV, 0 ) by age in various female cohorts 

Results have been standardized to I £5 cm and are bod> temperature and 
pre*ivu re saturated (BTPS) 
Number* m parentheses are number in that cohort 
Hea\> smoker are thtfse who smoke 25 or more cigarettes per day 
SOURCE: Fems, B G . Jr (23) 



.rapidly with age. These relationships for heavy smokers (25 or 
more cigarettes a day} are presented in Figures 4 apd 5. 

In summarv, women smokers perform worse on spirometric 
testing than do female ex-smokers* or nonsmokers. This rela- 
tionship appears to be dose-related to the number of cigarettes 
smoked. The differential effects of smoking on pulmonary func- 
tion in\males and ferrules is unclear.' One study demonstrated 
that men"and women with equivalent smqjcing habits have simi- 
lar decrements in FEjVi FVC. The,long-term effect of smoking 
un pulmonary function has been evaluated in two studies which' 
included appreciable numbers of females. Longitudinally, 
women who smoke show a more rapid decline in forced vital 
capacity than ^omdt^^o db not smoke. Women who continue to 
smoke have a more rapid decline in forced vital capacity than 
those who stop, however, men who continue to smoke have an 
even more rapid decline in pulmonary function than women 
who continue to smoke. The lung-term relationship between 
respiratory symptoms and airflow obstruction in women is un- 
known. One large prospective study could not find a relation- 
ship between symptoms and the ultimate development of 
chronic airflow obstruction in merr / (29). . 
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Summarv 

1. Kecent statistu -s indicate a riMntf death fate due tochroniv 
obstructive lunjrdiNea.se i("(>LI>J anions \som«n, The data avail- 
able demonstrate an t»\i^> 'rrsk of death from ('OLD among 1 
Nmokin^ women o\er that u£ nonsmoking women. This excess 
$sk is miu h greater fur hea\^ smokers than for li*rht smokers, 

2. Women's total risk of COLD appears to be somewhat lower 
than men's, a difference which mav he due to differences in k 
prior smokinj&^Tkbits. 

H. The prtyatence of chronic bronchitis vanes dwec^y with 
cigarette smoking, increasing with the number of cigarettes < 
^moked per day. 

4. There in i unfile ting" t J \ idenc e regarding differences 'in the 
prevalence of chronic bronchitis in women and men. Several 
r» tent studies suggest that there- \s no significant difference in 
the prevalence of chronic bronchitis between male, and female 
smokers Thi.yjna> be the rfsult.-Aow ever, of increasingly simi- 
lar smoking behavior of women and men. 

J>. The* presem e of emphysema at autops\ exhibits a dose- 
re^pun^e relationship v. ith cigarette smoking during life, 

o\ There j& a do>e relationship between cigarette smoking 
and chronu cough or chronic sputum production in women, 
which increases. with total pack-years smoked. 

7, \Vomen current smokers have poorer pulmc*nar\' function 
b\ spl rometrn testing than do female ex-smokers or nonsmok- 
er^, a relationship which is dose-r)elated to, }h# number of 
cigarettes ^ molded. 
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INTERACTION BETWEEN SMOKING" AND OCCUPATIONAL 
EXPOSURES' ^ . . 

.Tibyp 1979 Surgeon General's Report on the health conse- 
quence^, of smokiftg^kl^J examines the interaction of smoking 
-and oauipatuujal exfwfure. WaySMp which Smoking may inter- 
act* -with tffe :>ccift)ational environment are'described and 
examples, of these interactions are discussed. Briefly, these 
types of interaction are: 

1,, Tobacco^prtrrfwcts ma^ r 'serve as vectors b>; becoming con- 
^rmnated With toxic agents found in th£ v workplace/ thus 
facilitating entry of the agent by inhalation, ingestion, and, or 
skin ^bsotption of the agent. 

Z Workplace ch*emii^ls r qpay be transformed into more hai*m- , 
fuj agents by smoking. ( / 

„ 3# Certain UfXic agents in tobacco products and, or smoke may 
' «lso inh^l^rthe workplace, thus increasing exposure to -the 
"'aaent, • * 

4. Smoking ma^ r eontri^yi£ft*to an effect comparable to that 
which can result "fram exposure to toxic agents foundr,in ih& 
workplace, thus causing an additive biological effect. 

5. Smokjng may act synergistically tfith tbxic'agerfts found in 
the workplace to cause a much more profound effect than^that 
anticipated simply from the sepafrate influences of tlje agent 
and smoking added together. # 

6! Smoking m^ay contribute to*accidents iathe wofrkpkic^. & 
Although few of the studies discussed in the 1979 Siffgeon, 
GeneraPs Report included enough women to adequately deter- 
- m*ine the he^th risks of sn^^ngand tjhe occupational environ- 
ment, it is rea^awJple to hypothesise that women <vith the sapis 
ocoupatiorlal exggfsure and smoking olihavior as m6n would de- 
\ elbp health effeSts similar to those demonstrated in men. How- 
evef, the interaction of smoking fifcd the occupStional-ejiviron- 
*ment and its effect 'on wdmen differs in at least two ways: 



s.. .w.^.j _ . . . . ., .... -.garette*, 

(7,14,1^. Secorxh* smoking and occupational, exposure may -ad-, 
verse!/ affect the fetus or^h^fieqjth of the^<^er during preg- 
nancy", Smoking and occuj^ional exposur^^nay also interact 
• w-itfh methods of cbntracepUm^c*hos|4 by y women. ; 

. This chapter reviews each 'of th^sfcreasons fjprji differential 
healtH impact on' men and women ^hd examines two occupa- 
tional exposure* where interactions \\ith .smoking have been 
s^/^learly demonstrated* far ^onfianj workers. \ 
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TABLE 1.— Smiting habits of working women by title and 
' ♦ industry 



Industry 



Professionals 
.Health 
Teachers- 
* Other, 

Managerial, mcl. 
^ office, rest- 
sales. 



Percent* 
♦of 

Current 

Female 

Labor Non- 
Force* • Smokers 



Percent 



Ex. 
Smokers 



Present Smokers-^ 



A 



1.4 V 



^ 1 pack 5* l pack 



per day » per day 



4 

6.8 
4.6 



51.2 
63.5 
* 53.4 



16.6 
14.0 
15.1 




administrator 


f*7 


. 42.7 


16.4 


28.0 


12.1 


Sales 


6.2 


'46.0 


16.2 


3ao 


8.0 


Clerical 












^Bookkeepers 


4.6 


53.1 


12.2- 


26.5 


B.2 


Office machinj^ ^ 










operators 


1.3 


52.8 


- 15.7 


23.1 ' 


8.4' 


Secretaries 


. 13.3 


52.0 


14.7 


26.3 


* 7.0 


All other 


. 14*2 


. 50.6 


• 13.6 


27.5 


8.3 


Crafts 


. 2.4 


46.4 


13.1 


31.8 


8.6 


Operatives 


11.8 


52.8 


,10. 1 


31.6 - ' 


5.5 


Servjce 
Cleaning 


2.5 


51.9 


* 12.8 


^31.2 


4.1 


Food 


6.6' 


40.0 




39.8. 


6.8 


£ Health 


6.9 


52.1 


10.5 


32.2 


. 5.2 


Private Household 












Workers , • 


2.8 


62.4 


"« 10.1 


24.7 


* 2.8 



•Figures are subject to sampling errors and may therefore not a^re**e with 
those infcther tables. * * 

SOURCE: Kational Center for Health Statistics (6). 

> \ . 4 

Smoking Patterns in Women - 

TJ^ male- female, differences in smoking behavior ahd the 
change in patterns of smoking behavior in women over time are 
reviewed in other Sections of this report. It is important, how- 
. . ever, t6consider the impact of these trends when evaluating the 
, interaction of snaking and the errvirdnment. Regular cigarette . 
smoking is a behavior that usually pgins between the afees/12 
and 25 (18). Ins unusual td begin, regular smoking after the &ge 
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TABLI£ 2. — Estimates of th£ percentage of current, regular 
cigarette smokers, adults Bg^s 20 years and over, 
according tdWabor fore* status and occupation and 
sex. U.S.. X^j6 



To'tal 
20- 



» Female 
20-44 45-64 



Total. 
20* 



Male 
20-44 45-64 



Tytal 


32 IT 


36.9 


;'34 K 


41 9 


47.6 


41 3 

t 


'Currently employed 


35 if 


37 0" 


OO. 1 


AO A 


•40. ?S 


•jy. < 


White collar total 


34.3 


33. X 


36 9 




oo.O 




Professional 














'technical 




w 










* and kindred 


~ x 29 1 


28.6 


32.7 


1 30 0 


31 1 


• 29 9 


Mana£ers& 














administrators 














except farm 


41 6 


42.7 


40 8 






Q<? 1 

OO. 1 


Sales workers 


3H.1 


37.0 


42.6 


39 9 . 


42.6 


.38.0 


Clerical & , 












• 


kl rid red workers 


34 8 ' 


34.7 " 


36.0 


40.4 


40 1\ 


| 44.2 


j^lue collar total 
4 Craftsman & 


' 39.0 


42.7 


33 6 


i 

50.4 


54.1 * 


\ 44 3 














'kindred workers 


^4CL5 


46.^ ' 


35 6 


* 4#Q» 


52.1 


" 41.6 


Operatives anoff 


V. 












kindred workers 


37 6 


42 h * 


31.2 




55.3 


46.2 


Laborer, except 












farm 


56.3 


52 6 ' 




53 7 - 


56.9 


.51.7 


Service * , * 


39 0 . 


42 8 




'47 2 


51,1 


44.8 


^arm 


32.2 


51.0 


* • 


36.9 


45.4 


* 35.0 


Unemployed 


40.0 „ 


41.0 


39.2 


56.8 


5«f.9 


53.8 


Usual activity— 














homemaking 


29.0 


37. f 


32.2 


NA 


NA 


NA 


* 








r 1 " 




* 



•Figure does not meet standards of reliability or precision. * 
SOURCE: National Center for Health Statistie'srfe), * 

of 2jR(7X In a cohort of individuals bom in the 1§?anfe year, a 
certain percentage of them \yill begin smokipg by age, 25. Th*e 
prevalence of smoking in any birth cohort after age 25 is pre- 
dominantly determined by the rate at which people stop smok- 
ing or die. The prevalence changes # over timetfor eacfi 10 year 
birth cohort since 1910 for both men and women ar^presented 
in the part of thi§ report titled Pattern;* of Cigarette Shioking. 

Women first began smoking cigarettes ui large numbers im- 
mediately be/ore .and during the Second*ft$rld War (18). ThuS, 
the observed upswing in smoking among women'occurred 25 to 
•30 vMrs after thai among men. The birth cohorts with the high- ' 
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TABLE 3. — Occupational distribution of men and women, 1978, b> 
percent of 6ach sex employed in each category 



4 




Women 


Men 

* ■ 




Professional, Technical 





_ 

15 6 


— 1 — 

14.7 


Sales 




o.y 


o y 


Clerical 




34 6 


6.2 


Operatives & Transport 




118 


17 7, 


Service 




20.7 


8.7 


Ail Other 




2.5 


11.7. 




r 


1 8 


21.1 


^j&nasrers * 




6^ 


14.0 


Total * 




100 


100 



• SOURCE. Rones/P. (14). 

est peak smoking prevalence were born from 1910 to 1930 (men) 
and from 1920 to 1950 (wumeD). As these cohorts with high pre- 
valence of smoking grow older, they replace cohorts withJjQaver 
smoking prevalence^. Since both occupational diseases and 
j>moki^ related illnesses increase separatelv*toith age, any in* 
teraction between th£ two also could be expected to increase 
with age. lyl£n in the birth coho ( rt frortf 1910 to 1930 are now ill 
the age range at which a high incidence of disfease would be 
expected, while those women born fr.onf 1920 to 195d are just 
.beginning to'ente„r the ages at which there is a jiigh prevalence 
of disease. As a result, the adv.erse effects of smoking and occu- 
pational exposure would be expected to occur more frequently 
.in men, reflecting this difference in the age of the average male 
and female smoker.^his "cohort effect" rtight Jead to the er- 
roneous conclu&ion that women are protected from occupation- 
smoking interactions, ju*t as it Has Jbeen "used to suggest tha£ 
women "are protected from the lung cancers induced by 
cigarette smoking. ■ j 
. A second difference between male and/emale smoking habits 
which m^t be considered is the prevalence of smoking by occu- 
pation. Table 1 shows that the prevalence of smoking is rea- 
sonably uniform among womeq employed in many different oc- 
cupations $he exceptions aire education and household area 
workers with low prevafenca and food area workers with high 
" prevalence). There is not tne marked difference in smoking 
habits between female blue collar and white/ollar workers that 
haa been observed in men J 13) (Table 2). A Mightly lotoer preva- 
lence of smoking among professional ftomefi compared to other 
^vhite collar workers occurs similar to that seen inttien (7). 

The section on behavior in this report discusses the smoking 
^°bits of several grotfps ofjiealth professionals. It shows that 
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women physicians and psychologists smoke more heavily than 
their maltfTounterparts. Thus, the relative levels of smoking 
observed in the two sexes are reversed for these two occupa- 
tional groups in comparison to the general population (14j. 
Nurses also have been shown to have a much higher prevalence 
of smoking than women of the same age in the general popula- 
tion ( 18;. A final notable difference is that^among women, smok- 
ing prevalence does*not show the 3^me marked inverse correla- 
tion with socioeconomic status (7)\The reasons for these,dif- 
ferfence^are beyond the scope of this section. However, an un- 
derstanding of them forms pert of the background for any dis- 
cussion of the interaction of smoking and occupational* expo- 
sijfes among women. . 
* , ♦ 

Patterns of Employment *\ 

The percentage of women in the United States work force is 
steadily growing. In 1973 women represented 38.4 percent of the 
United States work force and in 1978 thlit percentage had risen 
*to 41.2 p|rcent (15). M ' 

Approximately 39 million women are employed outside the 
home. Table 3 elearly indicates that the distribution of women 
in the labor force by category of work does not parallel that of 
men. Women are more likely th$n rnen to be Employed in the 
clerical and service categories. Men are more likely to be etn- 
' ployed in .the^ management, crafts and operatives, transport 
categories than women. Table 4 lists the number of women em- 
ployed in a wide ^ariety of occupations, including piajny ofLthose 
traditionally believed to be hazardous for men. In spite of this 
diversity, the bulk of women are employed in, a narrow range.of 
jobs. Over one-third of women in the paid labor force are erxy 
ployed in orte of the 10 job categories listed in Table 5. All of 
these categories have/ been traditional employment areas for 
wom^n. Thus, the recent gains by women in employment oppor- 
tunity'have not yet had a substantial impact on the actual dis- 
tribution patterns of the female labor force. If a shift does occur 
in employment patterns involving greater proportions of 
women in occupations with significant^exposures, we would ex- 
pect a cohort effect t© be apparent in the development of occu- 
pational illness. That is, those women entering hazardous occu- 
pations traditionally limited tp mal^ workers would-be expected 
to be women newly'entering the work force and, thus, predomi- 
nantly in tfte younger age groups. As these cohorts age/the 
duration of both occupational and smoking ekpbsurfes would in- 
crease. It is only after these new A er cohorts reaqh the ages.where 
disease is prevalent th^ we would be able to observe the full 
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TABLE 4. -Number of women in the current workforce. 
4 classified by occupation (1978) 



Oceupativn 



# of Women 
in Thousand* 



OccupaAn 



W hite-coll^j workers . 
Professiunai & Technical 
Biological scientist* 
Chemists 

Nurses. dieticians. <fe 
therapists 

Health technologists and 
technicians 

Engineering and science 

-technicians 

Painters and sculptors 

Photographer* 

Managers and admin^tra" 

tors, except farm 

Sales workers *~ 

isaies clerks, 
* 

retail trade 
Clerical workers 
Booknevpers 
Cashiers 

Secretaries • 
Tvpists 

Blue-collar workers 
Oaft and kindred worker** 
Printing craft worker** 
Cphohtere'rs 
Operatives/ except # 
transport 
Assemblers 
Bottling and canning, 
operatives 
C heckers. examiners, and 

inspectors, manufacturing 
Clothing lrcmers and 

pressor* 
Cutting operative, n e c 
Dressmakers, except 
factory. 

Drillers, earth „ 

Dry wall installers ^nrf 

lathers , 
Fifrer*. polishers, san'lers 

and buffers 
Furnace tenders; smelters. 

and pourers. metal 
Garage workers, and gas 

station attendants 



24.5y4 

6.0*3 

22 
* 17 

1,285* 

353 

n> 

J 3 

2.365 
2.666 

1,672 
13,456 
1.660 
1.222 , 
3,561 
1 ,009 

:>.770 
694 
91 
14 

4.317 
* 606 



359 

101 
H4 

112 



a^Tn 



# of Wome 
in Thousanc 



38 



20 



1 



O 16 

• J 



1 



3 



Blue-collar workers— cont'd 

Laundrv and dry cleaning 

operative^, net ^-U. 
Meat cutters ana butchers. 
V except manufacturing 1 
Meat cutters and ^butchers. 

manufacturing 3 
Mine operatives, n ex. 
Mixing operatives 
Packing and wrappers, 

excluding meat and 

produce 
Painters, manufactured 

articles 

Photographic process workers 4 
Precision machine operatives 4 
Drill press operatives 1 
Grinding machine operatives 1 
Lathe and milling machine 
operatives 
Punch and stampinjj 4 j?ress 
operatives- 
Sawyer 

Sewers and stitchers , 
Shoemakmg machine 
' operatives 
Furnace tenders and stokers, 
except metal 
> Textile operatives 

Spinners, twisters, and 
winders 
Welders and ftarne cutters 
Winding operatives, n e.c 
All other operatives, except 
transport 
Transport equipment 

operatives / 
Nonfarm laborers 



22- 

10J 
4 

3 r 



4 

*errold 



Service ^worker: 
Private households 

Child care workers 

Cleaners and servants 

Housekeepers 
Service workers, except 

households 
Cleaning workers 




6.90 

85* 



Table 4 (continued) 



4 



Occupation 



# of Women 
in Thousands 



Occupation 



Service workers— cont'd 

LodtfinK quarters cleaners 
Building interior cleaner*. 



# of Women 
in Thousands 



174 



*" n.e c 


462 


Janitors and sexton* 


222 


Food service worker* . 


2.951 


Bartenders 


111 


WaiteVs' assistants 


45 


Cooks 


678 


Dishwashers 


& 


Food counter and 




fountain workers 


•397 


Waiters 


1.252 


Food service workers. 




n.e c 


3»4 


Health service workers 


1.660 


Dental assistants 


128 


Health aides, excfudmg 




n jrsinK 


238 


Nursing aides, orderlies. 




and attendants 


902 



Health service workers — cont'd 
Practical nurses 
Personal ser\ice workers 
Attendants 
Barbers 

Child care workers 
Hairdresser and 
cosmetologists * 
Housekeepers, excluding 
pnvate households 
Welfare service aides 
Protective service workers 
Firefighters 
Guards 
-'Police and detectives 
Sheriffs and bailiffs 

Farm workers 

TOTAL — 



390 
1.302 
175 
• H 
1U3 

483 



92 
115 
1 

53 
28 
3 

509 
38,910 



NOTE nec is an abbreviation for "not elsewjiere classified] and designates 
broad categories of occupations that cannot be more specifically identified. 
SOURCE: L\S. Department of Labor U7h 

impact of occupational* exposures (or their interactions with 

smokmghtm th*- health* of women. - - J \ 

Because of this cohort effect, any failure to depaonstrate an 
excess risk of a given occupational exposure in w&men must be 
interpreted with considerable caution. It m$y mean only that 
the women exposed w^re too young and the exposure too brief 
for illness**o have yet developed. This caution is doubly impor- 
tant for those attempting to demonstrate an interaction be- 
tween occupational exposure and smoking on the development 
^disease in women. Thus, little comfort can be taken from the 
current low prevalence of occupational disease iH women. It is 
reasonable to expect that any movement of large numbers of 
women into hazardous, occupations will be followed, after an 
appropriate time lag, by a dramatic increase in the prevalence 
of occupational illnes's in women. 
% / 

The Reproductive Role 

A third reason for examining the effects of occupational' expo- 
sures in women separately from those in men is the difference 
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TABLp Most commojifemale job categories, b> percentage of 
the female work force employed 



Job' 



Percent of 

Femaie 
W^prk For>e 



Job 



Percent©! 

Female 
Work Force 



Secretary 


n 5 


« 

Private Household 








Worker 


2 9 


Retail Sale* ( ierk 


4 3 


Registered Nurse 


28 


Bookkeeper 


4 3 


Elementary School 








Teacher t 


28 


Waitress 


3 2*. 


Typist 


2.6 






TTleamhg Workers 


22* 


Cashier 


3 1 


_p,Sewer & Stitcher 


20 



7^ 
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in their reproductive roles. Toxic occupational exposures in 
both men afT3 wom^n can reduce fertility %nd increase fre- 
quency of teratogenic irffects iseeTable 6). Ir^addition, however, 
the 9-month duration of gestfftfJn^rovide^ many opportunities 
for the fetus to share any adverse toxic ^Xposure of its mothfer. 
Thes'e risks may interact with the -^11-estaJblished risks of 
cigarette smoking during pregnancy discussed elsewhere in tK'is 
report. Table, 6 provides a list of h^ard^Us substances in the 
work environment, some of which^are suspected of having ef- 
fects on reproduction. / 

Another specific ooncern for Women is" that of contraception. 
Substantial numbers of woipe^jLrrthe United States usejoral^ 
contraceptives These drytigs have be£n shown to interact 
with cigarette smoking to produce a greatly increased risk of 
cardiovascular disease, as discussed in this report. In addition, 
it is possible that oral contraceptives may interact in an adverse 
manner with physical o^ chemical agents found 'in the work 
place, or^that^the conciliation of smoking, occupational expo- 
/\ure, and oral contraceptive use may bear special risks. The 
answers to those questions can be found only through the study 
of populations of working women. 

One* study apprdfctfned this fssue by examining the health, 
status of women involved 11} the manufacture of oral contracep* 
\ives. PdMer, et al. haye "shown that women working in the man- 
. iifacture of oral Contraceptives absorb enough of the drugs to 
influence £he clotting mechanism aa well as alter menstrual 
function (12). Unfortunately, the* risk of cardiovascular 
disease — and theteffects of smoking in relation to it-— could not 
"be estimated in tnis population. Because of the estabhsfied ex- 
0 cess risk of carcnovascular disease from concurrent stnoking^ 



an<3 oral contraceptive use, examination of cardiovascular risk 
in this group would be of interest. 

The preceding discussion presents several areas where 
femalet-maje differences may significantly limit the direct 
applicability of the results of male smoking studies to the 
female population. These areas of potential difference present 
research questions that justify significant, ojjfgoinjf research" 
a<*iv!tie^. •** 

Specific Interactions Between Occupational Exj*>sure and 
Smpking k 

A review of all the potential risks of occupational exposure for 
women is beyond the scope of this section. Table.,6 lists a number 
of agents found in the occupational environment and their ob- 
served organ toxicity. Table 7 presents selected pulmonary ir- 
ritants and sensitizers in specific occupational settings. JO rela- 
tion to -the number of women employed* in those settings. V 

There is little specific data on the health effects of VgiveKx 
occupational exposure m wopien. Two clear exceptions. B exist — 
exposure to asbestos a^fl to cotton dust. The dat^from studies 
of women exposed to these two compounds provide e#am£les of 
established interactions between smoking and occupational ex- 
posure in women. 

* ASBESTOS 

Selikoff, et al. prospectively followed a group of 370 male as- 
bestos insulation workar^They demonstrated a multiplicative' 
effect of asbestos exposure and cigarette smoking on the risk of 
development of lung cancer (4,13;. Workers who smoked cigar- ' 
ettes developed lungcancer at a rate 92 times that of non-exposed 
nonsmokers.They observed no deaths from lung cancel among 
87 nonsmokers,.and 24 deaths from brpnchogenic cancer among 
283 regular smokers," a number well in excess of the 3 deaths 
expected. Nev^ouse, et &]. followed a^ohort of 900 women first 
employed between 1936 and 1942 in an asbestos fattory making , 
oath textiles and jnsulatioh materials (2,10,11). They analyzed 
the group's mortality experience between first employment and 
1968, with a minimum of 26 years' followj-up". ►There was an ex : 
cess overalLi&ortality partly accounted for "by deaths from 
cancer, observed even among those wfio worked in jobs with 
low- to- moderate exposure to asbestos* An excess of cancer of 
Jthe lung and pleura was found among those who were, severely 
exposed and whgthad' worked less than 2 years. In the grcjup, * 
with severe ejdB&ure for^more than 2 years in the, factory,' 
excfess deaths from cancer of the lufig* p.l^ura, and pori- 
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tABLE 6.— Chart of toxins and effects 

KMC 

*ocu 

i! 



-hip!- bill 

~~! ' r in 



IT 



If 



« ' r 



■I pr*5»*^ &>ys ««3 *m •tsjft *&* '00 s^* * 

4 * 



SOKRl E ^National Institute for Occupational Safety and Health (9). 
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neoplastic respiratory disease were observed. The authors cal- 
culated the excess annual mortality due to lung cancer/When 
workers with low-to-moderate exposure experienced a mean ex- 
cess lung dancer Mortality of 63 deaths (pen 100,000 years' expo- 
sure). Those Severely exposed for less than' 2 years expehenced 
an excess of 44 deaths, and those severely exposed for 2 years or 
longer experienced an excess of ; 241 deaths. ^Interestingly, an 
examination of deaths did not reveal any significant association 
jWith age at first employment in the astfestos factory. In the 
* sub-sample of<jvorkers whose smoking histories were available, 
those women who had both smoked and were heavily exposed 
had a risk of developing lung cancer over 30 times that of non- 
exposed nonsmoking women. The authors concluded that the 
data suggested that asbestos and cigarette smoking exert mul- 
tiplicative rather than merelv additive effects. 

In summary, the data on smoking and asbestos exposures 

women closely resemble the findings.demonsirated far men. 

• * 

COTTON DUST 

Approximately 250,000 women were employed in the textile 
industry in 1978; that population included approximately / 
^ 100,000 women engaged in spinning, twisting, and winding op- 
erations. Byssinosis is a syndrome characterized by tightness of 
the chest and shortness of breath in workers exposed to dust of 
cotton % flax, and hemp. In addition to these acute symptoms, 
workers have been found to develop chronic* bronchitis, and 
some become severely disabled by their obstructive lung disease 
(3). Berry,, et al. studied the workers in 14 cotton and 2 man- 
made fiber mills in England (1). They found that men had a 
greater prevalence of byssinositf than women, and that smokers 
of both sexes had 1.4 times greater prevalence of byssinosls 
than nonsmokers. Byssinosis prevalence was also positively as- 
sociated with length of exposure to cotton dust in both women 
and men and was positively associated with dust level in the 
working environment in women. Berry, et al. were unable to 
determine if the observed difference in prevalence by sex repre- * 
sented a (inference in physiologic response or differences in oc- 
cupational ^exposure. They also found a higher prevalence of 
bronchitis iri exposed versus nonexposed Workers of both sexes. 
Smoking workers had higher bronchitis rates than nonsmoking 
workers. 

Bouhuys,^et al. studied 645 active and retired cotton textile 
workers (including 3.72 women), aged 45 and older^who had 
worked an average of 35 years. Their respiratory symptoms and 
flow-volume curves were compared to those of community resi- 
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TABLE 7 



to 



Example of puhnonap irritants and inorganic oenaitizerb in variuuaw^patiun&wfae^wy^t 



Severe 

pulmonary irritant 

Beryllium & Compounds 
Phosphorous Trichloride 
TellunuTh (Hexaflouride) 
f Zinc (Chloride fume) 



Ammonia 

Chlorine * 
•Ozone 
Sulfuric Acid 
Uranium Compounds 
Vanadium Compounds 
(Pentoxide) 



Acrolein 
Ammonia 
Cadmium dust 
Chlorine 
Chromates 
Dichloroethyl ether 
" q 1 ne Oxide 
^"jen Chloride 



Inorganic 
sensitizers 



Platinum Salts 



Phthalic Anhydride 



Cobalt, metal 
fumes & dust 
Phthalic Anhydride 



Occupation 



Electronic Machinery, 
Equipment & Supplies 

— Household Appliances " 

— Radio, T.V. & 
Communication Equipment 

— Electrical Machinery, 
r Equipment & Supplies 

Professional & Photo/ 
graphic Equipment sl 
Watches A 
—Scientific & Contt-ol/ing 

Instruments 
—Optical & Health Services 

Supplies 

— Photographic Equipment 
^ Supplies 

Rubber & Misc. Plastic 
Products 

— Rubber Products 

— Misc. Plastic Products 



ERIC 



890 
67 

216 

604 

238 
65 

119 
36 

257 
86 
171 



Severe ^ 

pulmonary irritant 



Inorganic 
sensitizers 



Occupation 



# of wo; 

* emploj 

in 

thousar 



Hydrogen Fluoride 
Hydrogen Sulfide 
Phosgene - * 

Phosphorous Trichloride 
Phjthalic Anhydride 
Sulfuric Acid 
Trllunum (Hexafluonde) 
Zinc Compounds 
Ammonia 

Chromic Acid & Chromates 
Chromium, metals & 
insoluble salts 
Hydrogen 5ulfide A 
Phthahc Anhydride * 
Sulphur Dioxide 

Ammonia 

Cadmium dustfumes 
Chromic Acid & Chromates 
Chromium, metal & 
insoluble salt* 
Fluorine 

Hydrogen Chloride 
Nitrogen Dioxide 
Sulfuric Acid 
Zinc Chloride fumes 



Phthahc Anhydride 
Polyvinyl Chloride 



v 



> 



9 
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Leather & JLeather Products 

— Footwear, except rubber 

— Leather Products, except 
footwear 



alnc 



Fabricated Metal Products * 

— Cutlery, hand tools. & ' f 
other hardware 

— Fabricated structural 
metal products 

— Screw machine products 

— Metal stamping 

— Misc. fabricated metal 1 
products 



299 
J 52 



Inorganic 
sensitizers 



Occupation 



Detergents 
(Enzymatic) 

Detergents 
(Enzymatic; 
Cobalt 



Personal Services 
—■Laundering, Cleaning, & 
other Garment Services 

— Beauticians 



Cobalt, metal 
fumes & dust 
Detergentes 
(Enzymatic) 
Platinum Salts 




Private Households 
Hotels & Motels 

Professional & Related 
Services 

— Hospital Workers 

— Offices of Physicians 
— Offices of Dentists ' 

Health Services 

— Convalescent Institutions 
/ 



_L w *w 



Severe 

pulmortary irritant 



Amniunja 
Antintury t 
Bromine 

Cadmium dust tumrs 
Chlorine 
Chromate* 
Cotton du*t, r£.w 
Dichloroethyl ether 
Dimeth^lamine 
Ethylene Chloroh>dnn 
Eth>lt*ne Oxide 

Hydrogen Sulfide 

Methv! Bromide 

Nit no Acid ♦ 

Nitrogen fyjxide 

Sulft- r Dioxide 

Sulfuric Acid 

Zinc Chloride fume* 

Hydrogen Sulfide 



Inorganic 
sensitizers 



Occupation 



# of wc 
emplo 
in 

thoustf 



Cobalt dust 
Phthalic Anhydride 



{* Textile Mill Products 

— Knitting Mitts 

— Yarn, thread & fabric mills 

— Misc. Tex*iIe,miII products 
Apparel & other fabricated 

textile products 
—Apparel & Accessories 

— Must, fabricated 
textile products 



Meat Products 



12.9 



SOURCE: National Clearinghouse for Smoking and Health (8). Rones, P. (14), Stellman, J. (16). 
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dents who at ted u> iomUmN t'U Text.le worktisof Uth m v 
had significant I\ iru t e.iM*d pi \ a.'cti* e of i hf om* t oiigh, w bet 
inj£, and d\ *»jMioa . Woi k in the \ tilt- mi IN w ti t lu* majoi v al 
a bit- anuria ted wit h \\ mpt.»m pi < \ «t\ ni e. w it h > (nuking a«% i 
additional Mgmhc.iiit v.m.it'Ie Tlit 'uiig tun* (ion data n> 
fll tili-d tin- ,1^1)1 tat loli •»!' hul j i liiokiu*' .il.d w •>! king til t Kc toll 
• with dt'i I ea>ed hmgj'uin turn, V,n % u...; iu.iU- woi k< i * We 

slight ly mm e 1 1 k t - 1 > tu n |»wit lUiwfin • u/h hulMfnokll 
nun, hut I u t *k * 1 1 V in. i!t p -w hi k»i > u t ii~ .Jiuw -| ( a it r an 1 1 k«*l > 
report n\mpt»>ni ,^ Mucking womi n A <Mimi.ii patient wi 

seell fill *\\ llee/.^llg .Mid i he-%t tlghWir , l«i|t hut U>{ tl> spin- . 

K il 1 ii, rt al. it udicd tfic pn v lit 1 >>t hv "Mm* Mi and hi u 
chili** in l.ujil women textile w»a ki i > .ti .1 -huwt d an tiftt rru tu 
of Miiokttig and woi fv expo mm »■ in pi miIui m/ .« higher pi e\ ale 111 
rate tit hut h h\ sMiioMn .(hd !>mmii It if it *.#• •« gi\« n ilu t level (Tj 
In Minimal \, women have c!e.nl> Ken -diown to ha\e 
lusher risk uf developing h\ ,^unish, iliruiiu hioiichitiN.ar 
chronic ohstrtit tiv e lung iIimmm 1 heiaitM- ?>f exposure to cott* 
dust in the woik±d<ue. Cigaiette Mimking ha«% heen shown 
internet with soim* woik exposure** to increase this^risk, it 
though it i.n not established whether tin* interaction is uildith 
or multiplicative. Men employed in occupations where they ai 
exposed to cotton dust ha\e a greater prevalence of bronchit 
and respiratory disability than women. Clarification is nece 
sary to dete rmine whether tljis is a sex difference or a ci il 
fere net? in exposure (either occupational^ smoking). 

Summary 

1 The 15>7&Surg0on Generals Report identified the ways 
which smoking cigarettes mux interact with the occupation 
environment. They include; 

1* a) Facilitation of absorption of physical contamination 
% * •cigarettes, 

hf Transformation of workplace chemicals into more tox 
sulfstanees, 1 

c) Addition of the exposure to a toxic constituent of tf 
hacco .smoke to a concurrent exposure to the same coi 
stiluent present in the workplace, 

d*V ^ddition*bf a health effect due to environmental exp< 
sure, to a similar health effect due to'smoking, 
e) Synergy of exnosures, and 
^ 0 Causation of accidents. 

2. Women are entering occupational errvironments witl 
greater frequency, and thus may be expel ien'emg gi eater exp<> 
8ii fra to physical and chemical agents. 
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3. Cohorts of women with a greater prevalence of smoking are 
currently reaching the ages of maximal disease occurrence, re-, 
placing earlier cohorts with lower cigarette exposures. 

4. Physiologic differences in hormonal status between males 
and females constitute a potential source of differing responses. 

5. In the workplace women who are pregnajit present a 
#-month exposure opportunity, including potential teratogenic 
ar)d perinatal ^nortality effects. 

6. Concurrent exposure of women to smoking and asbestos 
•resulted in a clear excess of cancer of the lung. 

* 7. Women smokers Exposed to cotton dust run a higher risk of 
developing byssinosis, bronchitic syndromes, and abnormal f 
pulmonary -function tests than nonsmoking women. 

\ 
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PREGNANCY AND INFANT HEALTH 

* 

Introduction * 

A woman who smokes during pregnancy -not Only risks her 
own health, but also changes the conditions under which her 
baby develops. Studies have identified specific areas in which 
the effects of maternal smoking. during pregnancy may occur. 
These include •fetal growth, most often. determined by compar- 
ing birth weights of smokers' babies with those -of otherwise 
sinfilar nonsmokers' babies;, spontaneous abortions, fetal 
deaths, and neonatal deaths, pregnancy complications, includ- 
ing those that predispose to preterm delivery, possible effects 
on lactation; and long term effects on surviving children. The 
relationships between maternal smoking and these outcomes 
have been established by clinfcal, pathological, and especially 
epidemiological studies. Understandi3g of mechanisrrrs by 
which smoking may. produce the observed effects has been 
gained by physiological studies in humans and experimental 
studies in animals. 

'The Chapter on Pregnancy and Infant Health ih the 1979 
Surgeon GeneraUs Report is a detailed review of past studies of 
the effects of smoking in pregnancy, with a comprehensive bib- 
liography. ThiS'section summarizes current knowledge in major 
areas of study, describes important new studies, and points out 
areas requiring further resgprch (146), 

Smoking, Birth Weight, and Fetal Growth / 

m Babies borr> to women who smoke dtiring pregnancy aje, on 
the average^ 200 grams lighter than babies born to comparable. 
Women who do not smote. Since 19&7, vtfien Simpson reported - 
this finding from her original study (138), it has been confirmed 
in more than 45 studies of more than half a million girths (146). 
Results of these studies are expressed as mean birth weights of 
smokers' and nonsmokers' babies of, alternatively, as the per- 
c£ntage'of babies who weigh less.than specified amount, usu- * 
ally 2,500 grams. ' . 

To illustrate the association between maternal smoking and 
an increased proportion of low-birth-weight infants, the results 
of five studies wittt an aggregated total of almost 113,000 births 
in Wales, the United States, and Canada are summarized in 
Table 1. In thes£ populations, 34 to 54 percent of the mothers 
smoked duriiypregnancy and on the average the smokers had 
twice as many low-birth* weight babies as .the nonsmokers, Also 
# in these populations, from 21 td 39 percent of the incidence of 
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TABLE L — BfTth weight under 2,300 gram».b> maternal smoking habit, relative anti attributable risk* den 
from published studies ♦ * 







t 

Nonsmokers * 




Smokers - 


''Births 


T~ 

< 2,500 fframs ' 


Rehfyve 


^ttnb 














Non- 




risk ' 


abl< 












Propor- 


smoker 


Smoker 


smoken 


risk 


Study \^ 




No. 


•No. 




tion 


(%) 


i<%) 


, nonsmoker 




Cardiff 




7,176 


6,238 




.465 f 


4.1 


8.1 


1.98 


31 


US Collaborative 




















White 




- 8,466 * 


9,781 




.536 


, 4.3 


9.5 


2.21 


39 


Black 




11,252 ** 


7,777 




.409 


10.7* 


17.5 . 


1.64 


21. 


California, Kaisen? 










• 










^Permanente 
'White.. f 
Black ? 






















3,189 


2,145 




.402 


3.5 


'6.4 


1.83 


25 




934 


479 




.338 


• 6.4 


,13.4 * 


2.09 




Montreal 




' 3,954' ^ 


3,004 




* .432 


5.2 


11.4 


2.19 


/ 34 


Ontario 




27,3 1^ 


21,062 




.435 


*4.5 


9.1 


2.02 


31 



♦Percentage of total birth weights '2.500 gm attributable to maternal smoking. Attributable risk in populatjon - bir- I) divid* 
Mr 1) +1 where^b - proportion of mothers who smokp and r - relative rfsk of low weight =■ smoker rate/ nonsmoker rate. 
SOURCE: Meyer, M.B. (86). 
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Birth Weight (Scale in Pounds. Intervals of 4 oz.) 

FIGURE 1.- Percentage distribution by birth weight of infants of 
mothers who did not smoke during pregnancy and of 
,thos^who smoked one pack or more of cigarettes per 
day 

SOURCE: MacMahon, B/(77). 



lw£2&&Sn? be a " ributed 10 ^ ternal smoking 

t One study in which rates of low birth weight were simulta-' 
neously adjusted for multiple factors showed that maternal 
smoking had a more significant relationship to birth weight 
than did previous pregnancy history, hospital pay status, 
mother s prepregnant weight, height, age-parity, or sex of child. 
Adjusted fates of birth weights under 2,500 grams were 49 per 
thousand for nonsmokers, 76 per thousand for smokers of less 
t than a pack per day, and 1 14 per thousand for smokers of a pack" 
per day or more. The risk of having a low-birth-weight baby 
therefore increased 53 percent and 130 percent for -light and 
heavy smokers, respectively, compared with nonsmokers (86) 

Population studies that illustrate whole distributions of birth 
weights by maternal smoking levels show a downward shift of 
all birth weights in proportion to the amount smoked (74 
77,83,114,136,160) (see Figure 1). 
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* These studies show that the relationship between smokin 

• and reduced birth w eight is mdeptndent of all other factors tha 
influence birth weight, such as race, parity, maternal* siz< 
socioeconomic status, sex of'child, and other factors that hav 
been studied. It 1? also independent of gestational age. There 

t$ a dose-response relationship: 'that is, the more the woma 
smokes during pregnancy, the greater the reduction in birt 
" , weight. If a woman gives up smoking by her fourth month < 
gestation her risk of delivering a low-birth-weight baby is sim 
lar to that of a ncyismoker. * 

PLACENTAL RATIOS 

Analyses of placental weights by maternal smoking habit 
have noted that these weights were either not affected or wei 
less affected by maternal smoking than were birth weight 
(57, 61,91, 1(^4^155). The placental ratio, the ratio of placent; 
weight to birth weight, tended to be larger for smokers than/c 
nonsmokers, mainly because of the dose-related reduction i 
birth weights with increasing number of cigarettes smoked. 

Wingerd and colleagues have studied placental ratios bas* 
on data fn*n 7,000 pregnancies among members of the Kais< 
Foundation Health Plan in Oakla^pi, California (156). Smokir. 
information was obtained early in pregnancy, and plaicenti 
were handled according to Benirschke's standardized protocc 
Figure 2 shows placental ratios by smoking level and gestatk 
for single live births. At each gestational age, from 37 throug 
43 we-eksf the more the mother smoked during pregnancy, tl 
higher was the placental ratio. These ratios were higher f« 
black than for white women and tended tcuncr£ase as matern 
hemoglobin level decreased~(156). 

Chnstianson's recent report, based on standardized examin 
tions of these placentas, has shown that the increase in place 
tal ratio with maternal smoking level Was due to considerab 

* decreases in mean birth weight, accompanied by slight i 
creases in mean placental weight In addition, spnokers' place 
tas'were significantly thinner than those of nonsmokers, ai 
their minimum diameters were larger (19). * * 

Maternal smoking leads to significant increasfesln ca 
boxyhemoglobin in maternal and fetal bipod, with a conseque 
reduction in the okygen carrying capacity of both, and a re'dv 
tion of the.pressrure at which oxygen is delivered to the fet 
tissues -(70,72,146). Christianson discusses the , similarity t 
tween studies of placental' ratios by smoking level, altituc 
• , maternal anemia, and maternal cyanotic heart disease. S 
. suggests that the changes in placental ratio represent an lads 
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FIGURE 2. — Ratio of placental weight to birth weight by length of 
/ gestatfQi^and maternal smoking category 

SOURCJE; Wingerd v J. 056). ■ 

tatu>n to relative fetal hypoxia (19), An adaptive advantage for 
survival might occur because a larger placenta with an lh- 
creased area of attachment would deliver more oxygen, and a 
smaller fetus would have a decreased oxygen demand. If so, it is 
, extremely important to -know whether this reduction in size is 
•accompanied by any long-term costs in later growth and devel- 
opment, 
i 

jGESTATION AND FETAL GROWTH* 

J In early studies the consistent finding that mean birth 
^eights were lower and the frequency of births under 2,500 
drams highe/r for women who smoked during pregnancy than 
fpr similar nonsmokers railed the obvious question of whether 
this might be dtfe to a smoking-related reduction in gestation, 
•This is not the case. Studies consistently show that mean gesta- 
tjon is minimally reduced by maternal smoking (less than 2 
days) (3,13,146,159) and that birth weight is lower for infants of 
smokers than for infants of nonsmokers at each gestational aee 
(3,15,83,146). J « , ( 
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The- finding th&t maternal snjoking does not cause an over 
downward shift in 'the/distribution ofgestational ages, as w 
shown for birth weigh'tfs^f smokers' infants, leads to the cone, 
sion that the lower weight, must be due to direct retardation 
fetal gro\Vth. In other words, these~infants are small-for-dat 
rather* than preterm. The type of fetal growth retardation ; 
sociated with maternal smoking is characterized by an abn« 
, mally short crown-heel length for gestational age (89,9 
Smokers' babies are smaller than corresponding nonsjfljike 
babies in all' dimensions measured, including le^gthf head c 
cumference, chest circumference, and shoulde^eircumferer 
(10 , ,30,31,52,57,61,102,i04, 146,157). ^ 

Previous studies, of these measurements at birth have 
ferred that tyrth size reflects the rate of fetal growth; this h 
been confirmed by a definitive study in which fetal biparie' 
diameters, were measujed seri&ily during gestation. Perss 
and coworkers studied 5,715 pregnancies prospectively, maki 
ultrasonic measurements of biparietal diameters (BPD) from 
t«« 20 weeks through term. SepaAate growth curves of BPE) we 
% ( instructed fur fetusefc of smokers and noft^mokers who m 
delivered between 266 and 294 days after the last menstn 
period. The BPD increased faster in the nonsmoking grotfp; t 
difference from the'smoking group was significantly appare 
from the 28th week and wa&positively correlated with the av 
age numkr of cigarettes smoked (Figure' 3). Measurejtfer 
taken $t ^th showed that the distributions of birth weigl 
aftd lengths* shifted downwafcis in proportion to the level 
smoking. Figure 4 illustrates th* shift (114). These findings c 
roborate Miller's characterization of smokers 1 babies as n 
mally* proportioned but short &s well as light for dates, a 
smaller m all dimensions than babies of nonsmokers (90). T 
data a*re also consistent with the speculation that.relative fe 
xia results in a slower mitotic rate, a baby with fewer ce. 
and ft reduced oxygen demand. 

s k • i 

LONG-TERM GROWTH AND DEVELOPMENT* 

Possible lyng-ternp consequences of maternal smoking duri 
pregnancy are also of concern. Several long-term studies p 
vide evidence that children of smoking mothers have slight t 
measurable deficiencies hi physical growth, intellectual J 
emotional development, and behavior (95). 

. Because thes% complex outcomes are affected by many kno^ 
and unknown factors, it is important to take these 6ther facte 
into account in any attempt to measure long-term effects 
maternal .smoking. Several well-controlled stuaies have'sho* 
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FIGURE 3.— Fetal Biparietal Diameters (BPD) values [means ■ 
and dftiidard error of means (SEM)Jof nonsmokers 
and heavy smokers (10 cigarettes/day) plotted in 
relation to posti^pnstrual age against the normal 
• range (shaded arfea depicts 95% confidence interval) 
• •» ' 

$$jfRCE: Persson, P.H. (114). * 
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that the physical .growth of smokers' babies remains behin 
that of nonsmokers' babies as measured at 7 to 14 days (31); 
year, 4 years, and 7 y.e^rs (pairs of births matched for*race, dai 
of delivery, maternal age and education, and sex of child) (52); 
years (adjusted for other factors) (157); up to 6% years (prospe 
% tive study) (35); and at ages 7 and x ll (follow-up studies of th 
% 17,000 children from the Brittsh Perinatal Mortality Study, wit 
the adjustment for other social and biological factors) fl6, 30,33 
Associations have also been noted between maternal smokfn 
and deficiencies m neurological'and intellectual development < 
the child. Hardy and Mellits analyzed findings for 88 pairs < 
childrep of smokers and nonsmokers, matched for race, tote < 
delivery, rpaternal age and education, and sex of the child. A 
though they reported no significant' differences in intellects 
function between children born to smoking and noosmokin 
mothers, tl\e direction of difference on almost all tests was i 
favor of the nonsmokefs^babies. Fewer smokers' tha 
nonsmoker^\children had normal neurological status at age 
year, both m'the original 88 matched pairs' and in the addition: 
set of do p&irs of children of smokers and nonsmokers, match* 
for birth weight as well as for the other cited factors. In bot 
Jsfets, smokers 1 children had lower scores on the majority of tes 
of intelligence and intellectual function at ages 4 ana 7 (52,14( 
Similarly, Dunn evaluated neurological/intellectual, and b 
havioraj^ status in a prospective study of low-birth-weight i: 
fants, including 76 who were "small-for-dates" (term and' pr 
term), 92 "truly 'p^^fnature" (preterm with birth weight b 
tween.ll and 89 percentile) and 151 full-birth-weight coritr 
infants!^Neurological abnormalities, including minimal cerebr 
dysfunction and abnormal or borderline. electroenCephal 
grams, were ^shgfytly more common .among children born 
women who smoked (Table 2). * 

In a battery of psychological tests, the mean scores of childn 
of nonsmoking mothers were better than those of smokeiV cK 
dren in 45 out of 48 correlations, and the difjference was signi: 
cant in 14 of these. Some signific&nt differences' in favor 
nonsmokers 1 children were also demonstrated wjthjrespect 
behavior ratings and school jfacemsnt (35). TJiese results a 
very similar to thos.e of HardPand Mellits in that the directs 
of the differences was almost always in favor of the nonsmokei 

child. * 

Small numbers and population selection factors were not 
problem in the longitudinal follow-ap of the population ofij 
naUy included in the British Perinatal Mortality Study, co; 
prising approximately 17,000 births, an estimated 98 percent 
all births in England, Scotland, and Wales during the week 
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TABLE 2.— Incidence of neurolbgical aftnormalities at about 6V2 
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P$rce,nt of Children with 






Diagnosis 




♦ „ Maternal Sfrioking.Habit* 


Diagnosis * ' \ * t 

— , — \ 


Smoker 


Nonsmok'er P 


Minimal cerebral dysfunction 


- 20.0 


U.tf 1 *<.05 


Total neurological abnormalities 


29.4 . 


19.5 <.05 1 


EEG borderline or abnormah 






Lo#birth-weight children ) 


46.3 


32.4 NS 


Full* birth-weight children 


28.2 


21.6 ' * NS 



NS-= not signififttjit, 
SOURCE: Dunr/H.G, (35).' 



rch 3 to 9, 195& These children have been traced and studied 
_,J^*t ages 7 and" 11, to describe their behavior, their health, 
their, phs^icpl development, tKeir educational standard^, "and 
their home, environment. At ages 7 &nd 11 years, physical and 
mental problems due to maternal smoking during pregnancy 
were fourid, and these increased with the number of dgarettefc 
smoked. * ♦ ' t f *(•♦', 

Children whose mothers smoke^ 10 or more cigarettes' a day 
during pregnancy were on average 1.0 centimeter shorter and 3 
to 5 months retarded 'in reading, mathematics, and general abil- 
ity, as compared with the offspring of nonsmokersyAfter allow- 
ing for associated social'and biological factors, a^f of these dif- 
ferences wefe highly significant, as illustrated in Figure <b 
(|H<r0.001X(16,30). - ; V 

* Denson'sjj:ase-control study of hyperkinesis reported a highly 
significan.t association of hyperkiiiesis with heav^ maternal 
smoking, which at a mean level of 23.3, cigarettes per day was 
more than three times tfie average for two control groups. Tiie 
authors concluded th;atfcheir fijiding^were "consistent with the 
hypothesis that 'smoking during pregnancy is an important 
cat^se of the hyperkinetic syndroi^tfl (31). 

A recent comparison by $axton of behavipraj patterns ofln- 
fants of mothers who smoked during pregnancy with infantsvof 
pothers who did no.t smoke found that these patterns can be 
influenced by smoking in pregnancy, and that the auditory 
senses are particularly affected, Fifteen smokers of more than 
15 cigarettes per day and 17 iwnsmokers were selected Hot 
study, matched for maternal age t social class, and parity. All 
i ^ nts v ^| e spontaneous term deliveries of normal Jbirth 
weight. Sex distribution, length of labor, analgesia/and obstet- 
rical factors were similar for the two groups. Examiners who did 

• . # ' v - 0/f~ V " 199 



► Nonsmokers 
— — Ail smokers 



• Heavy smokers/ 




54 
Length, < 



FIGURE 4.— Distribution of birth lengths 

SOURCE.: Persson, P.H. (114). j ■* 

- not know the'smoking status of the mother evaluated the in 
f#hts%at 4 to 6 days of age, using the Brazelton Neonatal Behav 
loral -Assessment Scale. The scale includes a total of 20 tests anc 
maneuvers. While many pf these shoWed no statistically signifi 
Cant^differences, audUory. tests or tests with auditory compo 
nents were &igni^jjfc^v different. Recorded "overall' im 
pcesSions" of then R the end oftHe test showed that the 
smykers* lpfcmts td^P^Gwards "irritability, decreased abilit; 
for self-controV and a general lack of interest, whereas th< 
nonsm^kerg-, ijfffan,ts tended to be less irritable £nd bette 
oriented." The author concluded that some effect on the norma 
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a) Reading Comprehei 




Test for differences between 
3 smoking categories after 
adjusting for other factors 
X 2 (2DF) « 130 1 t P< 0.001 



10 + 



A^iount smoked per da^after 41h month of pregnancy 



b) Mathematics Ability 
3i 



Test for differences between 
3 smoking categories^after 
adjusting foj pjher factors 
X*»(2DF) = 1950, P <0 001 




10 + 

Amount smoked per day after 4th month of pregnancy 



c)Heigrrt 

144 5 



c 144 0 
n 



| 143 5- 



1410- 



Test for differences between 
3 smoking categories 
aftec adjusfmg for other factors 
X 2 (2DF)= 60 4^<0 001 



(n = 7,649) (n= 1,729) 

— 7- 



(n= 1,316) 



J 



0 # 1-9 ' 10 + 

Amount smoked per day after 4th month of pregnancy 

FIGURE 5. — Tests of linear-old children by mothers* smoking 
^ habits^af^eMlie fourth month of pregnancy 

SOURCE: Butler, N.R. (16). 

ERIC 



201 



207 



\ 



hearing mechanism had occurred in ftif^nts of smo'kers, po.ssi 
due to a, hypoxic effect of carbon monoxide on the cochl* 
organ during development (132). ^ 

These studies suggest unfavorable effects oftnaternal snV 
ing during pregnancy on the child^ long-term growth, intell 
tual development, ami beha#k*fal d^ftracteristics. Althou 
these changes are ffifficu^y^stiid^^TCcause of the vast compl 
»ty ofyPossible antecedent and confounding variables, h: 
priority should be*gi^n to §t\taining conclusive answers ab< 
the longSterm^cOns-equences of fetal exposure to cigare 
smokej " <> * / * 

< ROLE OF MAT^NAL WpiGHT GAIN. 

In,,the search fo!*mechanisms through whiOh maternal sm 
ing reduces birth height, the question has been asked whetl 
it might be an indirect result of reduced appetite, less intak< 
food, and lower maternal weight gain (84,127). Several ea 
studies reported no differences between smoking and nonsm 
ing worfien in intake of food, or Tn weight gain, and c.oriclui 
that the effect of mat^nal smoking on birth weight was 
mediated in this vfcaV (146). 
-r ' * Meyer analyzed the relationships betweenmaternal smoki 
tfiKh weight, maternal weight gain, antl gestation, using d 
based on 31,788 births from the Ontario Perinatal Morta. 
Study 1106,107). She found a significant downward shift in 
distribution of birth - weights as maternal smoking level 
creased,- buJt no sipryiar shift in the distribution of mater 
weight gain with smoking, Whereas the usual strong relati 
< ship between the proportion of births under 2,500 grams < 
maternal smoking level was found, there was no similar tr< 
for the proportion of mothers who gained less than JiO pou: 
during pregnancy. Finally, the proportiqn o£ infants weigh 
% less than 2,50Q grams increased directly with the amoi 
smoked within each Qjaternal weight gain group from less %\ 
5 pounds to 40 pounds or more, as shown in Figure 6 (83). Fr 
Figure 6, one mig^it conclude that smoking has a more \ 
nounced effect on low birth weight when maternal weight g 
during pregnancy ffe less than*20 pounds. 
— Other studies have indicated *a lack of relationship'betw 

smoking ancj maternal weight gain, while demonstrating a 
rect^Yelatiomphip between smoking and fetal growth rate. 
German prospective study of 6,200 pregnant women, exami: 
every month from the first trimester through delivery," slM 
# . no significant. association between smoking habit and yfei 
gatn. The usual relationships were found between smoking ; 
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FIGURE 6. — Percentage of b\fth weights under 2,500 grams by 
maternal smoking level withjn maternal weight gain 
group (five-pound intervals) by hospital pay status. 
Births of 38> weeks gestation (Ontario study) 

SOURCE: Meyer, M.B. (83). 

sfoall-ftmdates babies, with general retardation of weight, 
length, a'nd head circumference in proportion to the number W 
cigarettes smoked during pregnancy 180). Miller and Hassanein 
also found that the effects of smoking on fetal growth did not 
appe'ar to be related to maternal nutrition (93). Persson's study 
Showing retardation of fetal growth of smokers' babie3 by serial 
measurement of biparietal diameters and by weight, length, 
and qther measurements at birth showed that the low birth 
w'eights.were independent of maternal weight gain. These au- 
thors concluded that the fetal growth retardation resulted from 
a direct phartraicok>gical effect of smokifig on the fetus ''rather 
than an jhfluence resulting from nutritional deprivation" (114). 
* Hajeri and colleagues studied maternal weight gain in 105 
smokers of 10 or more cigarettes a day*with a control group of 
nonsmokers who w»re similar with respect to gestation, age, 
height, parity, 'and maternal weight at conception. Birth 
weights, specific for sex, were significantly higher for infants of 
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TABLE 3.-fcjrth weight under 2,500 gm b> m^rnaLsraoking 

and prepregnant weight 

* ** 

Births < 2,500 g« per 100 * 
Total Births 

i % 1 t Maternal Smoking '.Ratio 

* (Packs per day) * SmokeriNonsmokei 



Prepregnant 
Weight 


Total > 
Birjhs 


"o 


< 1 


1- 


< 1 




< 120 lb 

«54kg) ^ 
120-134 lb * 

154-61 kg) • 
135+ 1b- 

(>61 kg) 


„ 18.935 
, 19,798 
10.456 


6.1 

"/ 

3.3 , 


f0.2 
6.3 
5.1 


15.8 
9.5 
87 


1.7 " 
1.6 


2.6 * 

2.3 

2.6 



SOURCE: Meyer, M.B, (86). * 

nonsmokers, with a mean difference for boys of 330 grams am 
for girls of 320 grams (p<.01p. Mean extrauteral weight gain 
calculated as the difference between maternal weight gain am 
the w r erghts of fetus aud placenta, Was 7,044 grams for smoker 
- * and 6,899 grams/or nonsmokers (49). * * 

Garn has compared me'&n birth weights, specific for gesta 
tional age, of babies of obese smokers', all nonsmokers, and al 
smokers, using data from the Collaborative Perinatal Project o 
* the National Lnstitute 6f Neurological and Communicative Dis 
orders and Stroke (NINCDS). Obesity was defined as the top 1 
percent of the distribution o^prejjregnant weights, shown sepa 
» rately for black and white women. Babies of the 1,383. obes 
< J white swiokers had mean birth weights similar to the tola 
* group of white nonsmokers and higher than the total group o 
\ white smokers. The 1,001 Ojbese black smoking mothers ha< 

, , babi^k whose mean birth weights were generally higher thai 

those of all black nonsmokers, leading Garn to conclude^t^a 
"maternal obesity (weight-defined) apparently c&Qnteracts th' 
smoking effect on the conceptus" (43). Because birth weight i 
strongly cor^efkted with maternal ^size, a more appropriat 
comparison would have been between mean birth weights of th 
babies of obese smokers and the babies of obese nonsmokers 
That such a comparison would show the usual relationship t 
maternal smoking level is suggested^ by Meyer's analysis c 
birth weight by maternal smoking and prepregnancy weigh 
(Table 3). The correlation between maternal weight and th 
proportion uf lo^-birth-weight babies is clear at each smokinj 
level, and\the independent relationship between smoking levt 
and low birth'weignt is dear at each level of maternal weight 



TABLE 4. 



— Mean birth weights in successive pregnancies to the 
same women, by smoking habit 



V 



Mean 

SmoRing Habits Smoking Habits Birth Weight (gm) 

Flrst Second * Difference 

pregnancy pregnancy N #1 #2 2nd- 1st (gm) 

r ^ = - , 

Smoker Smoker* 886 3204 3228 -24 

Nonsmoker Nonsmoker 98$ 3356 3388 +32 

Difference: No nsmoker- Smoker (gm) +152 -160 

w 



-110 



vSmoker * Nonsmoker 119 3271 3381 

Nonsmoker ' Smoker 108 " 3323 3265 -58 

Difference: Nonsmoker - Sjfipker (gm) -52 - 116 

SOURCE: Naeye. R. (93). 

The relative inqreases in the proportion of low-weight births 
with light and with heavy smoking are almost identical in the 
three strata or prepregnant weight (86). 

Studies of birth weight, maternal weight, and maternal 
weight gain should also be carefully controlled for maternal age 
and parity. In studies of successive births to the same mother 
included in the Collaborative Perinatal Project of the NfNCDS, 
Gam found" that prepregnancy weights increased with succes- 
sive pregnancies by similar amounts for smokers and nonsmok- 
ers (44) ;r Naeye, using the same data base, reported that mater- 
nal .weight gain was less in t\\e second pregnancy than in the 
fir^t pregnancy for smokers, for rtonsmokers, and for womefl 

' who changed habits between pregnancies in either direction 
(93)^ Second babies weighed on the average 24 grams more than 

"first babies if the mother smoked both times, and 32 grams more 
tftJhe mother smpked neither time (Table 4). If the mother 
smoked during the first and not dbringthe second pregnancy, 
the second baby weighed kn average of 110 grams more than the 
first baby; in women who smoked during the second pregnancy 
but not during the first pregnancy, second babfes averaged 58 
grams less than first babies (93). 

* The.most careful analyses indicate that the effect of maternal 
smoking is a direct one not mediated through an effect on mat- 
t ernal appetite, eating, or weight gain, In conclusion, as started in 
a Lancet editorial, "th^appeal of the nutritional hypothesis is 
that women might be more readily encouraged to eat more dur- 
ing pregnarfcy than discouraged from smoking However, if, 
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as,now seems moreltkely, the growth-retarding effect, of smok 
ing is d<ue to fetal hypoxia, there is no.short-cut to removin; 
this adverse influe/iae M (63). This conclusion in.no way obviate 
the enorjnous importance of dietary factors during pregnancy 
Overt marternat malnutrition is associated with inadequat 
growth. .Recently, it fras been suggested that more subtle alter 
1 ations ln'the maternal supply of essential nutrients combine' 
.with compromised uteroplacental circulation may contribute t 
reduced fetal growth. Crosby, et al. (26) observe^ that the con 
centratianVof each of 14 amino acids and carotene were reduce 
significantly in the'blood~of smoking mothers. These worker 
postulated ^hat, while these differences were on the order of 1 
^V*20 percent, they could be an important factor in producin, 
the smalKfor-gestational-age* infants associated w r ith materne 
smokYng. fn a study of over 1,100 pregnant women, Schorah, e 
al. (135) noted an inverse correlation between thejiumber o 
cigarettes smoked and the leukocyte ascorbic acid concentre 
tion. 'For instance, the leukocyte asco/bic acid concentratro: 
was about §2 percent less m the blood of womdn who smoke 
more than 20 cigarettes a day as compared with controls'. De 
spite a 15 percent increase iji the number of circulating leukc 

V cytes in the blood of smokers, the blood ascorbic acid concentre 
tion was still 10 percent less than in^ontrols. These difference 

k , were eVen more marked in women froryi low r er socfoeconomi 
groups. The author^ suggested that in addition to the role c 
ascprbic acid fn fetal nutrition, the-se lowered concentration 
might be related to the increased incidence of premature ruj 
ture of the amniotic membranes in smoking women. 

* 

Smoking, Fetal and Infant Mortality, and Morbidity 

^'SPONTANEOUS ABORTION % 

Past studies have demonstrated a statistically significant a^ 
sociatlbn between maternal cigarette smoking and spontaneou 
abortion (65,61, 104), some showing a strong dpse-fesponse n 
lationship (110,144,162). Spontaneous labortions are difficult t 
study because 'of problems of ascertainment. In prospectiv 
studies, early abortions may be missed, and bias may occur 
one group trfnds to register earlier than the other. Retrospee* 
we studies ajlow more complete ascertainment but are subje< 
4 to errors of recall. Nevertheless, higher rates of spontaneou 
abortion -have been associated with ntaternal smoking in bot 
typ6s of studies (61,104,162). 

Kullander and Kallen found higher rates of "spontaneou 
abortion 0 among smoking women, but noted that many of thes 
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pregnancies were unwanted. Analysis of their data showed that 
the relativ.e risk of spontaneous abortion of smokers compared 
with nonsmokers was 1.20 for wanted and 1.35 for unwanted 
pregnancies (61). A case-control study of spontaneous abortion 
with important variables held constant reported an 80 percent 
increase in the odds of smoking among the cases compared with 
controls (60). . 

Recent studies corroborated the finding of associations be- 
tween smoking and spontaneous abortion risk. In a small njtro-' 

> spective study in New Zealand, Fergusson found that women, 
who smoked more than 20 cigarettes a day had almost twice the 
nonsmoker risk of having had a previous spontaneous abortion, 
and that the association could not be explained by differences in 
maternal age, educational level^ parity, race, socioeconomic 
status or marital status (42). In a study of 12,013 consecutive 
pregnancies in Dublin, Ireland, Murphy and Mulcahy found a 
positive association between the number of cigarette* smoked 
and the rates of spontaneous, abortion, independent of the ef- 
fects of maternal age and parity. The authoncstated that in- 
duced abortions are a negligible factor in Ireland and coTiclujied ' 
that maternal smoking leads to reduced reproductive efficiency 
at all stages of pregnancy (92). Himmelberger and colleagues 
surveyed a group of professional women in" medicine concerning 
the influence of maternal smoking on their 12,194 pregnancies 
(54). After controlling for interfering variables, the risk of spon- 
taneous abortion for certain subgroups of heavy smokers was 
estimated to be as much as 1.7 times that for nonsmokera: Spon- 
Janeous abortion rates weretowest in the 25 to 29 year old cate- 
gory, increasing with age to levels of 33 and 36 percent for 

"nonsmokers and smokers, respectively, at age 40 plus. The rela- 
tive increase in>risk associated with maternal smoking was 

• highest at the youngest ages and decreased with increasing age 
(54). . 

An editorial in the British MfdicaUournal summarized these 
findings and stated: "Cigarette smoking, one of the first man- 
ifestations. of women's social emancipation, is emerging as a 
possible threat to her procreative role.** The proportion of ab- 
normal karyotypes in abortuses of women who smoke appears 
to be reduced rather than increased (l).The mechanism under- 
lying the smoking-related excess appears to be due to complica- 
tions of pregnancy rather than to any fetal abnormality (13). 

'CONGENITAL MALFORMATIONS • * 

Several studies have reported perinatal, fetal, or neonatal 
mortality rates by cause. In these comparisons, death rates due 
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TABLE 5. — Incidence of congenital abnormalit> (ajl single bir th 

# Nonsmokers Smokers 





N amber 


1 

Percent 


Numwr 


Perce r 


T ♦ 1 

iotal abnormal infants 




2.37 




O TO 


* /P" °* aDnormaiitjr 










Anencephaly 


18 


0.2 


15 


0.2 


Spina bifida 


20 


0.22 


23 


0.3 


Other C.N.S. abnormality 


38 


0.42 


36 


0.47 


Cardiovascular abnormality 


34 


0.37 




0.42 


Gut abnormality 


21 


0.23 


24 


0.32 


Gemto*unnary*abnormahty 


.39 


4 0.43 


25 


0.33 


Bone abnormality 


65 


0.72 


52 


0.68 


Cleft palate an( j or hare hp 


10 


0.11 


'20 


0.26 


Other abnormality 


19 


0.21 


18 


0.24 

* 



x 2 (all abnormalities) = 2.22, p>0.05. 
x 2 (cleft palate and hare hp) = 5.36. 0.0K p<0.05. * 
SOURCE- Andrews, J. (3). * 

to congenital malformations have usually been lower for smo 
ers' than for nonsmokers' infante (3,22,46,87). This is compatib 
with the finding that smoking-related spontaneous abortioi 
have a lower frequency of abnormal karyotypes and tend 
occur later than spontaneous abortions in nonsmokers. As pr 
viously described, increased losses of coneeptu?associated wi 
mTatjernal smoking appear to be due to pregnancy problems ai 
complications rather than to abnormalities of the embryo 
fetus (41). Andrews and McGarry, in<a community study 
18,631 pregnancies in Cardiff, Wales, reported that smokers' i 
fants had lower mortality rates from malformations than tho 
of nonsmokers. Rates of stillbirths due to congenital malform 
t^ons were 0.32 and 0.27 per 100 n6nsmokers and smokers r 
spectively. Corresponding rates for neonatal deaths were 0. 
and ^).3l per 100 babies of nonsmoking and smoking mothers. ( 
the other hand, the incidence of congenital malformation 
among all single births in Andrews' population was high 
among smokers' babies, overall, and specifically higher for cle 
palate and lip. Among other sites, some were higher for smoke 
and some for nonsmokers, as is shown in Table 5 (3)."* 

A significant positive association between cardiac mglform 
tions and materajl smoking was shown by Fedriclj and c< 
leagues, based on firm diagnoses among stillbirths, neonat 
deaths, and survivors to age 7 from the British Perinatal Mo 
tality Survey. However, this difference was largely due to tl 
inclusion of patent ductus arteriosus, which may or mayfvot 1 
classified as a malformation (80). 
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FIGURE 7.— Risk of congenital abnormality according to age and 
smofiikg habit 



SOURCE: Himmelberger, DX T . (54). 
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• Some recent studies have shown a positive association be- 

* tween maternal smoking and congenital malformations, defined 
in a variety of way^ Himmelberger and colleagues carried out a 
mail survey of professional women in medicine (54). They were 
interested in exposure to anesthetic gases in the operating 
room, and evaluated possible effects on pregnancy outcome of a 

.number of factors including cigarette smoking. Information was 
obtained and analyzed by a multiple logistic regression based 
on 12,914 pregnancies, including 10,523 liver births, which repre- 
sented a response rate of 53.2 percent. After the effects of age, 
exposure to anesthetic gases, and pregnancy history were eon- 
trolled; the risk of congenital abnormalities for babies of 
mothers who smoke was estimated. A statistically significant 
risk (p^.05) foyfhaternal smoking was found. Figure 7 shows 
the estimated risk of congenital. abnormality as a function of . 
maternal age for nonsmokers, moderate snrokers (1 to 19 per 
day), and heavy stnokers (20 plus per day). Relative risks for 
^ heavy smokers compared with nonsmokers were as high as 2.3. 
Rates of abnormalities in each general category were higher for 
the children of smokers (see Table 6). The significant increase in 
cardiovascular abnormalities among smokers' children is in 
agreement with Fedrick's findings (40) and in general agree- 
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TABl^ 6.— Comparison of congenital abnormality rates for 

babies born of smokers and .nonsmokers, by type of 
abnormality 



1 V 


Smokers 


Nonsmokers 


' P* 


Abnormality 


% 


No, 




No. 




Cardiovascular 


19.07 + 


(68) 


13.65 


(95) 


0.02 


Respiratory 


15.15 


(54) 


12.07 


(84) 


0.10 


Musculoskeletal 


23.84 


C85) 


19.69 


(137) 


0.08 


Gastrointestinal 


13.46 * 


'(48) 


9.48 


(66) 


0.04 


Central nervous system 


11.50 


(41) 


10.20 


(71) 


0.27 


Urogenital 


21.32 


(76) 


15.81 


(110) 


0.02 



*One-tail significance level for the test of the difference between two 
proportions. 

♦ Rate is number of congenital abnormalities per 1,000 live births. Rates 
based trpon 3,565 live births amon^the smokers and 6,958 liv^/oirths among 
the nonsmokers. 
. SOURCEfHimmelberger, D.U. (54). 

J\ ment with the study of Andrews and Mcfearry (3)^ Hummel 
berger, et al. point out that thfcir findings are based on retro 
spective survey data, obtained by mail, and therefore subject t< 
bias from various Sources, including that of a high nonrespons* 
rate. Howeve^ the Study methods have been designed to ( elimi 
nate those effects (54).. ^ 

A recent study by Borlee and Lechat control^ for confound 
ing variables by matching births with congenital malformation. 1 
*f to control births according to hospital and time of birth, mater 
nal age, sex ot^hild, and socioeconomic level of parents. Tw< 
hundred and two children with malformations diagnosed a" 
birth were compared with 175 controls, from a total of 17,97f 
c6nsecutive births studied from June 1972 through May 1974 
No differences were found between ,cases and controls in th< 
distribution. of smoking habits, including the number of cigaf 
ettes smoked" with or without filters. Sixty-six percent o 
mothers of malformed infants and 68 percenfrof mothers x>f con 
trols were nonsmokers. Fathers* smoking habits were also simi 
lar among cases and controls. Significantly more mothers o 
malformed infants were heavy coffee drinkers (8 plus cups pe: 
day). Because of the frequent association between heavy coffe* 
drinking and smoking, both habits should be included in studie 
of environmental factors possibly related to the risk of congeni 
tal malformations (10). The same is true for consumption of al 
< * cohol in populations where drinking is prevalent. 

Mau and Netter have reported births by gestation, birtl 
weight, perinatal mortality, and the incidence of congenita 
malformations by smoking«habits of fathers in 3,696 cases ii 




4 

which the mother was a noYisrpoker. Trends toward lower: birth 
weights and more preterm births with increasing levels of pat- 
ernal smoking were not statistically significant. In the total 
study of 5,200 births, regardless of maternal smoking habits, 
there was a significant increase in the incidence of severe mal- 
formations with increasing levels of paternal smoking, children 
of heavily smoking fathers had about twice the expected inci- 
dence. Although malformations in all systems were more fre- 
quent if the-father smoked ov<y 10 cigarettes per day, only the 
'differences in facial malformations were significantly different 
(p^.pl) by smoking level. The^a'uthors state that the trends 
with paternal smoking were independent m m,aternal smoking 
level, maternal and patenral age, and social class (120). 

More studies of these possible relationships are urgently 
needed. As serious malformations are relatively rare, the case- 
control* approach is probably'the method of choice, with careful 
matching of ca$es with suitable controls. 

PERINATAL MORTALITY £' 

\ v 

The 1973 report, The Health Consequences of Smoking and 
the 1979-keport have summarized studies demonstrating a di-* 
rect relationship between level of maternal smoking and risk of 
perinatal loss^. The reports have al#o clarified reasons for the 
variation in risk observed in these studies (146,147). 

Two important reasons for variability between studies have 
been demonstrated. First, other important variables such .as 
age, parity, race/anc^socioeconomic status influence the results 
if they are unequally distributed'between comparison groups of 
smokers and nonsmokers (89). Second, cigarette smoking is 
more harmful to the pregnancies of.certain jfomen than to 
those of others. In general, women with other risk factors were 
at greater risk from smoking than otherwise low-risk women 
(3,15,22,128,144,159). 

• Table 7 illustrates these points. It shows that women charac- 
terised by Jow social class, low leveUof education,, being very 
young or ofi during pregnancy, or being black, have higher 
risks of perinatal mortality than their counterparts. Their in- 
crease in risk due to smoking is relatively greater. Meyer, et al. 
measured the perinatal mortality risks of light smokers (less 
than a pack of cigarettes per day) and^Df heavy smokers (one 
pack or more per day) relative to nonsmoker risks tfithin sub- 
groups of the population. The increased ris'k of perinatal mortal- 
ity for light smokers who were young, low-parity, and non- 
anemic was less'than 10 percent. At the other extreme, mothers 
characterized by high-pa^, public hospital status, previous 
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2 TABLE 7.— Examples of perinatal mortality b> "maternal smoking status related to other subgroup' 
characteristics ^ 





No. of birtha ' 




Perinatal or neonatal 
• jdeaths/1,000 births 




Study 
Population 


Non* 
Smokers . 


Smokers 


Ca^gory. 


Non- 
smokers 


Smokers 


Relative 
risk* 


British Perinatal Mortality 


11,145 


<660 , 


-C Q 1 /»1 Q C C 

w ■ m vJ 1 cL I v 1 as s 








purvey, England, all births * 
\ 






IS (high) 
3-5 


25.8 
33.5 


^26.3 
' 46.6 


\ 1 OA 

\ l ..>y 


Washington Co. Maryland, 
white 

— i — . 


7,646 ' 

\ 
O 


4,641 

• 


Father'* 

education 

Q+ VPflTQ 

^ 8,years 


14.4t 
17,6+ 


16.1 + 
38.0+ 


1. 12 
. 2.16 


Northern Finland, white 
i 


8^98 

* * 


2,346 


» 


23.2 


23 4 - 


1.01, 


California, middle to 
upper middle class 


6,067 


3,726* 
1,071 


Race 
White 

Black r ^ - 


, 1 1 «V T 

17.1 + 


1 1,4" 
21.5+ 


1.03 
, 1.26 


Boston City Hospital 
Prenatal Clinic , 


513 
1,225 


• 1? 

892 * 

636 f 


Race 
f White 
' Black 

**■ , 


29.2 
28.6 


31.4 
54,1 


1.08 * 

1.89 


-Quebec, 10% sample of 
registered births 


3,912 

t 


2,967 

. 21 


Maternal age 

' <2& 
( , 25-34 
J 35+ 


12.1 ' 

12?6 

23.0 


16.1 
13.2 
41.7 


1.33 
1.05 
1.8i 



Q \o of mortality rate for amokers' to nonsmokers' babies 
na^al onTyf 
fcCEWfleyer, M.B. (88). 




Smoker 



Non- 
smoker T 



Para Para Para 
1,2,3 * 0 ' 4 + 

—Under 35 years- 



Para Para Para 
1,5,3 0 4 + 

' 35 years + — — 



FIGURE 8.— Theoretical cumulative mortality risk according to 
smokiflg h^bit, in mothers of different age,* parity, 
and social class groups * % f 

SOURCE: Butler, N.R. 



low weight births, or anemia had an increased perinatal mortal- 
ity risk of 70 to 100 percent when they were heavy smokers#$8). 

To help visualize the interacting effects of maternal smoking 
and of other factgrs on perinatal mortality risk, Butler has cal^ 
culated theoretical mortality risks based on data from the 
British Perinatal Mortality Study. In Figure 8, perinatal mor- 
tality risks by social class, maternal age, and parity are ar- 
ranged in order of increasing magnitude. The differences be- 
tween smokers' and non , 8^ibkers , risks are represented by the 
height of the bars, which varies depending on.otHer risk'factors 

These studies show that the risk of spontaneous abortion, of 
% fetal death, and of neonatal death increases directly with in- 
creasing levels of matetnaFsmoking during pregnancy. Studies 
of smoking during pregnancy show a range of perinatal mortal- 
ity risk ratios (smokers versus nonsmokSrs) from a low of 1.01 to 
. a high of 2.42. Variability between risk ratios in different study V 
populations may be dUe to lack of comparability between smok- 
ers and nonsmokers in other respects, or to interaction between * 
smoking and other ^pregnancy jri^R factors. Studies failing to 
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take account of other important variables may sho\£ unusual 
high or unusually low risk ratios. 

CAUSE OF DEATH , 

The increased perifiatal mortality associated with matern 
smoking is concentrated within a few cause-specific categoric 
Excess stillbirths have been associated with antepartu 
hemorrhage or abruptio placentae and with "unknown caus 
(3,46). Excess neonatal deaths were associated with immaturit 
asphyxia, atelectasis (23)", and with the respirat<w^distre 
syndrome (3). / < 

, Meyer and Tonascia (87) analyzed fetal and neonatal deat 
to identify causes of death whiih showed an excess if the moth 
smokeel^etal and neonatal deaths by coded cause and mate 
nal smt&king habit are shown in Table 8. For each cause tl 
observed numbers for smokera^ere compared with the numb 
expected at nonsmoker rates. The differences between observ* 
and expected numbers indicate the number of deaths in 3a 
category attributable to maternal smoking. 

Fetal deaths showed a major smoking-related excess in t! 
category of "unknown" cause and some increase frdm "anoxi; 
and "maternal cause." By contrast, neonatal deaths related 
smoking were in the category of "prematurity alone," or in t* 
related Category of "respiratory difficulty." The tentative co 
elusion to be drawn here is that fetuses and neonates who 
deaths^ere related to maternal smoking had no recognizat 
pathology, but had died in utero from anoxia, maternal cause, 
unknown cause, or had suffered the consequences of preter 
delivery. 

Complications of Pregnancy and Labor 

Studies have consistently found a direct relationship betwec 
maternal smoking level and the incidence of placenta prev: 
abruptio placentae, bleeding during pregnancy, and prematu 
rupture of membranes (3,24,46,61,86,87,94,95,130,144,145). Tj 
association is independent of socioeconomic and racial bac 
ground (144), parity (3) and many other factors (86) (Figure 8 

These complications carry with them a high risk of fetal a: 
oeonata loss, and are frequently cited a# the cause of death amoi 
the offspring of women who smoke. Kullander and Kallen founc 
significant increase in the frequency of abruptio placentae amoi 
* smokers* children dying before the age pf 1 week (61). In aprosp 
tive study of 9,169 pregnancies by Goujard and colleagues, a lar; 
jkoportipn of the increase in stillbirths among smokers w 
Caused by. abrutio placentae (46). 



TABLE 8.— Fetal and neonatal detths by coded cause and 

maternal smoking habit (£anadian English-speaking 
mothers) 



Observed 



Observed 









Expected 


Expected 


P+ 


Coded canse 
/ 


Nonsmoker Smoker 


smoker* 


difference 


value 


Fetal deaths 












Unknown 


75 


1 9^ 


<o 
81.4 


*43.6 


0.003 


Malformations 


32 




34.7 


-10.7 


N.S/ 


Hemolytic disease 


1 1 




11.9 


3.1 


N.S. 


Anoxia 


16 


29 


17.4 


11.6 


N.S. 


Maternal cause 


31 


45 


33.u 


11.3 


M.S. 


All others 


o 
O 


13 


8.7 


4.3 


N,S. 


Total 


173 


251 


'187.9 


63.1 


0.003 


Neonatal deaths 












Unknown 


52 


51 


56.5_ 


-5.5 


N.S. 


Malformations 


22 


24 


23.9 


0.1 


N.S. 


Hemolytic disease 


7 


8 


7.6 


0:4 


N.S. 


Respiratory difficulty 


46 


63 


50.0 . 


13.0 ' 


N.S. 


Rrematurjty alone 


33 


65 


35.8 


29.2 


0.005 


Maternal cause 


• 2 


6 


2.2 


3.8 


n.s: 


All others 


16 


16 


17.4 


-1.4 


N.S. 


Total 


178 


233 


193.3 


39.6 


o.oe 


Total Births , 


15,240 


16,549 









N.S. = not significant. 
•Based on nonsmoker rate. 

p+ value derived from chi square based on a null hypothesis of no difference 

between smokers afld nonsmokers. 

SOURCE: Meyer, M.B. (87). ~ 

Naeye reviewed the clinical and postmortem material from 
the 3,897 fetal and infant deaths in the Collaborative Perinatal 
Project of the NINCDS (102) and reported an association be- 
tween perinatal mortality rates caused by abruptio placentae^ 
and number of cigarettes smoked by the mother (95). Abruptio 
placentae was the underlying cause identified in 11 percent of 
all the deaths in this large study (94). 

Analysis of data from the Ontario Perinatal Mortality Study 
corroborated these findings. Increasing levels of smoking re- 
sulted, in a highly significant increase in the risks of placental 
abruptions, placenta previa, bleeding in pregnancy, and pruuisr 
ture and prolonged rupture of membranes. Fetal and neqHpUL 
deaths Were analyzed for associations between them^nd 
smoking-related excesses of various coded complications of 
pregnancy and labor. Although most diagnoses Mowed no asso- 
ciation with excess mortality for smokers' babies, a few stood 

ERIC ' • 215 

— T 221 



4.0 



2 3.5 



<D 

E 

O 
> 

CO 

E 

0) 



3.0- 



2.5 



O Nonsmokers 
• Smokers 




4- 



12 , 16 20 25 

Gestation (weeks) 



30 



34 



38 



FIGURE'S). — Mean plasma volume in nonsmokers and smokers 
SOURCE: Pirajri* B.B.K. (117). 

out &s Highly significant. Excess fetal deaths of smokers' babic 
were strongly associated with bleeding during pregnane; 
either .before (P - 0.01) or after (p = 0.0005) 20 weeks gestatio: 
In other coded categories, a significant excess of fetal death 
qccurred among smoking mothers with abruptio placenta 
(p = 0.0001) or other obstetrical problems. Similar comparison 
were, made for neonatal deaths. A strong, significant relatioi 
ship between smoking related excess neonatal deaths and a hi, 
tory o'ff bleeding before 20 weeks of gestation was foun 
(p= 0.0001). Other tategories that showed significant increase 
of smoking-associated neonatal deaths were the admissic 
status of rupture of membranes only, other obstetrical compl 
cations, apd (Juration of rupture of membranes over 48 houi 

(87>. .• 22Z> 
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PREECLAMPSIA 
Several published studies have reported that the incidence of 
y preeclampsia is declining as the number of cigarettes smoked 
increases (109,145). Data .from the British Prenatal Mortality 
Study were cross-tabulated by parity, severity of preeclampsia, 
and maternal smoking status. Smokers had lower rates of all 
grades of preeclampsia than nonsmokers, whether they were 
primiparae or multiparae (15). Andrews and McGarry showed 
that the inverse relationship between cigarette smoking and 
preeclamptic toxemia was independent of social class, maternal 
weight before pregnancy, an*T maternal weight gain during 
pregmmcy (3). Despite this effect of smoking on the incidence of 
preeclampsia, there is a greatly increased risk of perinatal mor- 
tality if preeclampsia does develop in a smoker (3,34,129). Sev- - 
eral authors have suggested that this negative association may \ 
be due to the hypotensive effect of thiocyanate, which is denved-T 
from the cyanide present in cigarette smoke and is regularly 
found in the blood of smokers (3J09). Because preeclampsia is 
predominantly a complication o^irst pregnancies, it is possible 
that the occasional finding of reduced rates of perinatal mortal- 
ity in ydung, primipaFOus, light smoker's who are otherwise 
healthy is due to this relationship. 

Pirani and MacGillivray performed seven serial mea- 
surements from the end of the second trimester until term in 31 
nonsmokers and 29 smokers. After 25 Weeks gestation the 
plasma volume of smokeVs failed to keep pace witfi that for 
nonsmokers, the increases in volume being 25 percent less in 
smokers (Figure 9). Plasma volume and total body water expan- 
sion are related tb birthweight, at least in primigravicTas. After 
30 weeks of gestation, total body water in smokers plateaued in 
contrast to nonsmokers, so that by term their body water vdl- 
ume increase was about.25 percent less. Serum heat-stable al- 
kaline phosphatase levels in smokers significantly exceeded the 
concentration in- nonsmokers from* the 37th week of pregnancy 
onward. This enzyme is of placental origin, and cigarette smok- 
ing* may contribute to this change by'its effects on the placenta 
(117). . 

Whether the reduction in the incidence of preeclampsia with 
maternal smoking is due to the hypotensive effects of thiocyanate, / 
to the reduced size of the baby, to a smaller increase in maternal , 
blood voluifte, or to another process requires further study. 

. PRETERM DELIVERY, PREGNANCY COMPLICATIONS, 
AND PERINATAL MORTALITY BY GESTATION 

Studies of large number^ of births to mfe^sure mean gestation 
by smoking habit have demonstrated differences of only a day 
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or t(vo. This findirig led to the conclusion that materpal smoking 
does not affect gestation (14,52,74,102,146,159). On the other 
hand, abundant evidence has been presented that a smoking- 
related increase in preterm delivery plays an important role in 
the increased risk of rteonat&l death for infants of smokers. 

When the proportion of preterm births is measured, rather 
•th^a the mean gestation, sm have shown consistently 

higher rates than nonsmokers, as illustratedln Table 9. In four 
studies in which all births and perinatal deaths* were included, 
the risk of early delivery increased from 36 to 47 percent if the 
mother smoked, and 11 to 14 percent of all preterm births could 
be attributed to maternal smoking (3,15,38). 

Figure^ 10, using 'data from the Ontario Perinatal Mortality 
-Study, shows percentage distributions by gestational age of 
births to nonsmokers> light smokers, and heavy smokers, plot- 
ted on a semilogarithmic scale to eJnphasize differences be- 
tween smoking-level groups in very preterm births. There is 
little difference between the means of these^curves because the 
great majority of births occur around term in all groups. There 
is, however, a significant and dose-related increase in the prof 
portions of preterm babies born to women who smoke. These 
preterm deliveries account for a small proportion of total births 
But for a largfe proportion of the deaths (82,146). 

As previously reviewed, Meyer and Tonascia have related the 
excess fetal and neonatal mortality of smokers* infants and the 
excess incidence of pregnancy complications among women who 
smoke to the gestational age of occurrence, using a life-table 
approach. A starting population of all pregnancies in utero at 20 
weeks was used to calculate the probabilities of fetal death, live 
\ delivery followed by survival or death, or the occurrence of a 

complication followed by fetal death or "delivery. At 28 weeks 
ithe next point defined by the data), the population at risk in- 
cluded those remaining in utero at^tjaat point. Figure 11 Shows 
the probability of perinatal death during each period Qf gesta- 
• tional age starting at 20 weeks. Risks for smokers* infants were 
significantly greater in the earlier weeks, but not different after 
38 weeks gestation (87,146). 

% A similar approach was applied to determine the risk by ges- 
tation of abruptio placentae, placenta previa, and premature 
rupture of membranes for smokers &nd nwftsmokers. Xhfi risk of 
all these complications was higher for smokers throughout ges- 
tation, but in all the differences were^ most significant in the 
weeks of pregnancy from 20 to 32 or 3g weeks (87,146). The lower 
hmit of 20 weeks was built fntathe study design, which included 
' all single births of at least 20 yeeks gestation (106,107,). 

These studies show t!r\at excess deaths of smokers* infants are 




TABLE 9._Pretenn births by maternarsn^ridng habit: relati 
studies 



ve and attributable risks, derived from publisher 



Study 



Cardiff 
Great Britain 
Montreal 
Ontario 



Smokers 
(proportion) 



Preterm Births* 
peY 100 * 
Total Births 
Nonsmokers Smokery 



__L 



.465 
.274 " 
.432 

.435* 



6.7 
4.7 
7.7 
7,4 



9,2 
6.9 
10.6 
10.1 



Relative 
Risk 
Smokers/Non- 
shivers 



1 36 

1.47 y 

1.38 \ 

1.36 s 



Attributable 
Risk 

% 

14 
11 
14 
14 



Qnnpp r an A d ^ ntan ° daU are t0V > <38 weeks ' AH others are for < 37 weeks. " ' ^ 

SOURCE: Andrews, J. (3), Campbell, J.M. (15), Fabia, J. (38), Meyer, M.B. (86), U.S. Department of Health, Education, and Welfare 
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FIGURE 10.— Percentage distribution by weeks of gestation of 



births to nonsmokers, smokers of less than one - 
pack per day, and smokers of one pack per day 01 
more 

SOURCE: Meyer.jtf.B. (82). 

found mainly in the coded cause categories of "unknown" an< 
"anoxia" for fetal deaths, and in the categories of "prematurit; 
alone" and "respira£<jry difficulty" for neonatal deaths. Thi 
finding indicates that the excess deaths result not from abnor 
^ malities of the fetus or neonate, but from problems related ti 
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the pregnancy. Increasing levels of maternal smoking result i>i 
a highly significant* increase in the risks of placental abrup- 
tions, placenta previa, bleeding early or late in pregnancy, pre- 
mature and prolonged rupture of membranes, and preterm de- 
livery, all of which carry high risks of perinatal loss. Although, 
there is little effect of maternal smoking on mean gestation, the 
proportion of fetaF deaths and live births that occur before term 
increases directiy with maternal smoking level. Up to 14 per- 
cent of all preterm deliveries in the United States may be at- 
tributable to maternal sticking. According to the results of one. 
large study, the most significani^ifference between smokers' 
and nonsmokers' risk of perinatal mort^lity € and pregnancy 
complication occurs at the gestational ages from 20 to 32 or 3*6 
« w£eks. 

These findings lead to the conclusion that maternal smoking 
can be a direct cause of fetal or neonatal death in an otherwise 
normal infant. The immediate cause of most smoking-related * 
fetal deaths is probably anoxia, which can be attributed to pla- 
cental complications with antepartum bleeding in 30 percent qj> 
more of the cpses. In other cases, the oxygen supply may simply 
fail from reduced carrying capacity and reduced unloading 
pressures for oxygen caused"l>y the presence of carbon 
monoxide in maternal and fetal blood. Neonatal deaths occur as 
m%t a result of the increased risk of early delivery among smokers, 
which may be secondarily related to bleeding early in preg- 
nancy and premature rupture of membranes (146). 



Long-Term Morbidity and Mortality 

Studies of infant and child morbidity and mortality by the 
mother's smoking habits usually cannot distinguish between 
the effects of smoking during pregnancy and the effect of the 
infant's or child's passive exposure to cigarette smoke after 
birth. Several studies have found that hospitalization rat&s iot 
pneumonia and bronchitis were higher during the first year of 
life for infants of smoking mothers (20,21,53). Rates in children 
were higher if the smoking parents also had cough and phlegm. 
Harlap and Davies found that the risk of contracting 
pneumonia or bronchitis in the first year of life more than dou- 
bled if the parents smoked more than 24 cigarettes a day (53). 

A unique and important study of morbidity and mortality in 
smokers' and nonsmokers' children up to the age of five has'now 
been published by Rantakallio (119). The experience up to age 5 
of oyer 12,000 children born in 19§6 in Northern Finland, com- 
prising 96 percent of all births in two provinces, was ascertained 
through hospital and death records and questionnaires. Smok- 
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FIGURE 11.— Probability of perinatal death for smoking and 

nonsmoking mothers, by period of gestational ag< 
(bars show 95% confidence intervfds) - ' 

SOURCE: Meyer, M.B. (87). 

ing was rare in this population, and*ti^ smokers tended to b< 
young and otherwise healthy. Fourteen percent of pregnan 
women smoked fewer than 10 cigarettes per day (mean numbe; 
after the second month of pregnancy 3.&J and 3 percent smoke< 
more th^n 10 cigarettes per day (mean number 12.2); the re 
maining 83 percent of the population were nonsmokers. It was 
therefore possible to remove the usual problems of confounding 
variables by close individual matching of 1,750 smokers t< 
nonsmoking "controls". Matching factors included marita 
status, maternal age within 2 yeArs, and place of residence, witl 
the latter categ6ry including many socioeconomic variables t< 
equalize the probable use of medical facilities and other dif 
ferences. Although the author states that perinatal mortality 
did not show ^ statistically significant, increase for smokers 
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rates were 24 per thousand for controls, 26 per thousand for 
light smokers, and 33 per thousand for "heavy" smokers (de- 
fined as smoking 10 plus cigarettes per day). These rates are 
similar to those found in other studies in whidh differences were 
statistically significant. Postneonatal mortality, from 28 days to* 
5 years, was higher for smokers' children with rates of 11.1 and 
3.9 per thousand for smokers' and nonsmokers' children respec- 
tively. Overall death rates of 24.7 per thousand births in smok- 
ing women and 16.5 per thousand births in nonsmoking women 
were reported for children under the a,ge of 5, of which 12.6 and 
8.8 were neonatal. 

In addition, the children of the 'smokers were hospitalized 
more frequently, had more visits to doctors, and had longer avl 
erage durations of hospital stays than children of nonsmokers. 
Respiratory diseases caused significantly more hospitalizations 
among smokers' children. It is of great interest that the chil- 
dren born to a subgroup 0 f women who stopped smoking ducwig 
the last 3 months of pregnancy showed no increase of post-' 
neonatal mortality or morbidity up to the age of 5, compared - " 
- with controls. However, these women had been very light smok- 
ers before quitting. Table 10, derived from Rantakalho's study, 
shows that the various outcomes measured show increasing / 
rates of morbidity and mortality with increasing levels of smok-/ 
ing However, it may not be possible to distinguish between the' 
adverse effects of maternal smokmg during pregnancy and the 
adverse effects on infants and cj^iren exposed to cigarette 
smoke in the home, because women who smoked during preg- 
nancy probably also continued to smoke after pregnancy. 

Because of the known carcinogenic potential of tobacco smoke 
and the evidence that benzo(a)pyrene reaches the placenta, 
Neutel and Buck investigated the relationship of maternal 
smoking during pregnancy to the incidence of cancer in children 
aged 7 to 10. A combined population 0 f 89,302 births from the 
Ontario Perinatal Mortality Study and the British Perinatal 
Mortality Survey was used as a base population for a prospec- 
tive study in which 65 cancer deaths and 32 cancer survivors 
were identified. For cancer of all sites, the children of smokers " 
had a relative risk of 1.3, with 95 percent confidence limits of 0.8 
to 2 2 A dose-response relationship was not observed. The num- 
bers wdre not large enough to determine significant differences 
by site.>£xcess cancer rates for children of mothers who smoke 
and -a possible dose-related progression ware concentrated at 
ages 0 to 24 months, but these rates were based on small num- 
bers of cases. The authors conclude that "although a significant- 
excess is not demonstrable, a doubling of the cancer risk for 
children of smokers cannot be ruled out" Their equivocal re- 
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TABLE 10.— Long term effects of morbidity and mortality by level of maternal smoking 



. Mortality 



X 



Nonsmokers Light Smelters T^eavy Smokersti 

Control 1 Control 2 U-10 per day) (10V per day) 



Number of children 
Doctor visits per child * 

(mean number) 
Hospitalizations per child 

(mean number) 

<Age 1 
Age 1-5 



1300 
71 

.19 
14 
.15 



258 



.15 
.08 
.17 



1302 

.76 

.22 
.17 
.22 



252 

.83 

,39 
.30. 
.25 



B. Perinatal and postneonatal mortality (28 days to 5 years) per 100 births, by maternal smoking 
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otal births number 
D ennatal mortality per 1,000 births 
D ostneonata:l mortality 
All mortality per 1.000 live births 



1844 

23.9 
3.9 
16.5 



25.7 



1844 
26.0 
11.1 
24.7 
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SOURCE: Rantakalho, P. (119). 
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suits were reported to encourage other workers to add to the 
data (99). This should certainly be <jone, with particular empha- 
sis on ttfe first 2 years of life. * 

Rantakallio, et al. also analyzed the use rates of ophthal- 
mologic^ services in their follow-up study of approximately 
12,000 children, relating these rates of prenatal factors ascer- 
tained during pregnancy. The incidence of squint among smok- 
ers' children was 22.5 per thousand, compared with 11.5 per 
thousahd among the children of matched, nonsmoking controls 
(p *" .05). On the other hand, rates of dacryostenosis and of other 
congenital ocular malformations were higher among the chil- 
dren of controls. The aythor% state that squint was inversely 
correlated with birth weight and was more common among chil- 
dren with other diseases, especially nervous or mental diseases 
(121). 

SUDDEN INFAN^DEATH SYNDROME 

Maternal smoking habits have been ascertained in several 
studies of the sudden infant death syndrome (SIDS). In all of 
these, an association has been found between maternal smoking 
enuring pregnancy and the incidence of sudden infant death. 
Steele and Langworth, in a study of 80 cases, each with two 
matched controls, which were traced back to the Ontario 
Perinata} Mortality Study population of 1960-61, found that 
sudden infant deaths were strongly associated with the fre- 
quency and level of maternal smoking during pregnancy 
(p < .001). Thirty-nine percent of the cases were nonsmokers ver- 
sus 60 percent of controls, 36 percent o( the cases and 27 percent 
of the controls smoked less than a pack per day, 24 percent of 
the cases and 10 percent of the controls smoked a pack per day 
or more. The habits of the remaining 1 to 2 percent of mothers 
were unknown (139). 

Bergman and Wiesner studied 56 families who lost babies to 
the sudden infant death syndrome and 86 control families. They 
reported that a higher proportion of SIDS mothers smoked dur- 
ing pregnancy than controls (61 percent versus 42 percent), 
more smoked after pregnancy (5*9 percent versus 42 percent), 
and SIDS mothers smoked a significantly greater number of 
cigarettes than controls. These Authors indicate that exposure 
to cigarette smoke (passive smoking) appears to enhance the 
risk for SIDS for reasons not yet known (8). However, whether 
prenatal or postnatal exposure is more important cannot be de- 
termined. / 

Naeye, et al., in their analysis of 125 SIDS victims from the 
population of the Collaborative Perinatal Project of the 



NINCDS, stated: "The gestations that produced the SIDS vi< 
tims were characterized by a greater frequency of mothers wh 
smoked cigarettes and had anemia** than was true for the whol 
population of 53,721 infants pr for a set of 375 controls matche 
for important factors (96). Rhead, commenting on studies put 
lished to date which demonstrate an increased incidence c 
maternal cigarette smoking in SIDS, states: "It is now . . . clea 
that maternal cigarette^smoking contributes to an infant*s ris 
of dying from SIDS" (123). 

Analysis of data from the prospective study of 19,047Cbirths t 
members of the Kaiser Foundation Health Plan (1960-1967 
also showed a strong association of SIDS with maternal smok 
ing. In the SIDS group, 70j6 percent of mothers smoked durin 
pregnancy, compared with only £5.3 percent of mothers c 
babies who did not die of SIDS (p < .001). The relative risk c 
SIDS for smokers versus nonsmokers was 4.4 (67). , 

- Mechanisms 

Clues to the mechanisms by which smoking may increase th 
risk of pregnancy complications are available from pathologies 
and physiological studies of placentas, membranes, blood ves 
sels, circulatory patterns, and serum levels of substances im 
portant for cell and tissue integrity. For example, it is possibl 
that placental changes in smokers that serve as adaptations t 
the hypoxic effects of carbon monoxide may also increase th 
risk of placental complications. 

Christianson has reported findings from carefully stand 
ardized gross examinations of 7,651 placentas from smokers an< 
.nonsmokers. These examinations revealed that smokers 
placentas were thinner and larger in their minimum diamete 
than those of nonsmokers. This significant change effectivel; 
increased the surface area of the smokers' placentas and must 
therefore, have increased their area of attachment to th 
uterine, wall. The distance from the edge of membrane ruptur 
to the placental margin was also less for smokers, and signifi 
cantly more smokers than nonsmokers had zero distance, whicl 
is consistent with the diagnosis of placenta previa (19). Thes* 
findings suggest a possible mechanism to account for the signif 
icant dose-related increase in the frequency of the clinical diag 
nosis of placenta previa that accompanies maternal smokinj 
(86). A similar increase in this condition occurs with increasing 
altitude (75). # 

1X4 Christianson's study also reveAled that smokers had signifi 
cantly more placental calcification, primarily of Qte materna 
surface, and patchy subchorionic fibrin, as shown in Table 11 
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TABLE 11-^eiebted rlsults of gross examinations of placentas from smokers and nonsmokers 
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These changes are characteristic of maturation and agingof the 
placenta and occur as norma! gestation proceeds; howevirrthey 
occurred earlier in smokers than in nonsmokers (19). This find- 
ingis compatible with other manifestations of accelerated aging 
reported to be associated with cigarette smoking (28JX)8). 

Asmussen compared placental vessels in\s^king and 
nonsmoking mothers by electron microscopy. In the smoking 
group these vessels were characterized by subintimal edema 
with destruction of the intimal etestic membranes, a marked 
decrease in collagen content, and proliferation of myocytes. 
Asmussen postulated that similar damage may occur in the 
fetal and infant vascular system. To what extent such changes 
may predispose to the subsequent development of vascular dis- 
ease remains unknown. The author regarded most of the 
changes observed in smokere* vessels as degenerative, but men- 
tioned the possibility that the thickening of the basemei#Wm- 
brane observed in smokers might be an attempt at repair (4,5). 
Naeye (93) has described an increased frequfncy of placental 
microscopic lesions associated with smoking. These include: 
cytotropRoblastic hyperplasia, obliterative endarteritis, 
stromal fibrosis, and small villous infarction. Smokers also 
demonstrated 'an increased frequency of necrosis and inflam- 
mation in the decidua capsularis. and in the decidua basalis at 
the placental margin. Placental features observed less fre- 
quently in smokers' placentas were excessive syncytial knots 
and various thrombotic phenomena. 

Naeye found increasing placental enlargement with smoking 
level, accompanied by decreasing birth weight and a consequent 
increase in the placental ratio. The author stated that "as smok- 
ing increased, placentas developed microscopic lesions charac- 
teristic of underperfusion of the uterus." Naeye's data showed 
positive trends with maternal smoking level for some findings 
and negative trends for others (93). Many of the changes cited 
were bf low frequency in all groups, and no clear pattern of 
possible mechanisms of action emerged. 

Other studies that may shed light on these complex interrela- 
tionships include the report by Goujard and colleagues that 
heavy alcohol consumption as well as smoking contributes to 
the risk of stillbirth caused by abruptio placentae. In a-prospec- * 
tive survey of 9,169 women, the rfek oistillbirth was 21 per 1,000 
in smokers who were light or nondrinkers, %S per 1,000 in 
nonsm oking drinkers of 45 ml equivalents or more of absolute 
alcohohper dayTand 8.5 per thousand for nonsmokers who drank 
less than 45 ml per day. The small number of smokers who were 
also heavy drinkers had stillbirth rates of 50.5 per 1,000 (95 
women with 5 stillbirths). The proportions of these deaths that 
?28 
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were attributable to abrtiptio placentae increased with smoking 
and with drinking, based on data unadjusted for ti>e effects of 
age, parity, and other factors (122). ^ 

More research is needed to define possible^athways of action 
by which the active components of cigarette, smoke affect preg- 
nancy complications that may lead, in turn, to fetal death or to 
preterm birth with or without survival. 

Experimental Studies 

TOBACCO SMOKE 

Tobacco smoke contains more than 2,000 compounds includ- 
ing: carbon monoxide, oxides of nitrogen, ammonik, polycychc 
aromatic hydrocarbons, hydrogen cyanide, vinyl chloride, and 
nicotine. For the pregnant woman and fetus the most important 
of these appear to be nicotine, carbon monoxide, and the 
polycyclic aromatic hydrocarbons. 

NICOTINE . 

The effect of nicotine on sympathetic and parasympathetic 
ganglia, skeletal muscles, and the central nCrvous system is 
similar to that of acetylcholine. At all three sites it first stimu- 
lates, then depresses. Minute doses of nicotine stimulate the 
chemoreceptors of the carotid and aortic bodies, causing reflex 
hypertension. Nicotine also releases epinephrine from the ad- 
renal medulla, thereby producing cardiovascular changes. 
ftThjjs, it can produce widely differing effects depending upon the 
dosfige and the particular site that is most sensitive to stimula- 
tion. * 

Nicotine rapidly cfffsses the placenta to affect thfc fetus (142). 
Relatively mature rhesus monkey fetuses respond to nicotine 
infusion with a rise in blood pressure, bradycardia, acidosis, 
hypercarbia, and hypoxia (141). Maternal nicotine administra- 
tion in rats also has been shown to affect the fetal central ner- 
l» vous system and its response to electrical stimulation during 
the newborn period (56,7$). 

Quigley, et al. noted that in moderate to heavy smokers, aft** 
34 weeks gestation, smoking two cigarettes in '10 minutes wa,s 
associated with a 60 percent increase in maternal plasma 
norepinephrine and epinephrine and a 20 percent increase in 
serum Cortisol concentrations (118). These changes also were 
associated with an increase in maternal pulse and blood 
pressure. Lehtovirta and Forss measured changes in placental 
intervillous blood flow using the 133 xenon method (66). Im- 
mediately after smoking, intervillous flow decreased 22 percent. 
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These data correlate with the studies <6f Resnik, et al. (122), 
showing nicotine-induced increases in catecholamines and de- 
creased uterine blood flow in sheep, and of Haberman, demon- 
% strating decreased uteroplacental blood flow in women, using 
thermography (48). 

Sastry and his colleagues have carried out a series of studies 
on the effect of nicotine on the human placenta. Nicotine added 
to a calcium-containing medium-caused a 33 percent iricrease in 
the rate of acetylcholine release from isolated placental villi 
(131). The authors postulated that this effect could account for 
the decrease in placental amino aci'd transport (125,154) pro- 
duced by nicotine-mediated cholinergic blockade (105). Rowell 
and Sastry also demonstrated that nicotine caused a'41 percent 
decrease in uptake of alpha amino isobutyric acid in an experi- 
mental placental system (126). Their studies indicate that under 
normal circumstances acetylcholine exhibits a muscarinic ef- 
fect facilitating placental amino acid uptake. Nicotine blockade 
of the facilitating effects of acetylcholine on amino acid uptake 
may result in fetal growth retardation (126). These data agree 
with the 1977 work of Crosby, et al. in humans (26). 

Nicotine injection in rats results in prolonged gestation with 
lower than normal newborn weights. A possible cause of this 
prolonged gestation is nicotine-induced delay in ovum implan- 
tation. Yoshinaga, et al. tested this hypothesis, administering 
7.5 mg nicotine tartrate twice jkjly from the morning of proes- ^ 
tfrus until the day of sacrificed df*ys 1 to 5 of pregnancy (161). 
Thenicotine-injected animals demonstrated a delay of about 12 
hours in ovum cleavage from th«Ptwo- to the four-cell stage, and 
each step of development after tFte four-cell stage was ^hereby 
delayed. In addition,' ovum eotrflnto the uterus, blastocyst 
formation, sh£dd.W of the zo#>ll*cida, an ^plantation 
were delayed. .Micoti-ne inje#it& also was assorted with a 
''crowding" of implantation sites toward the tubal ends of the 

uWine horn's^ r "*« a ' "v. 

^During the;premiplantatio*f pe%d the serum concentration^ 
ofVogejtefonV luteinizing hormone, and prolactin were lower, 
wfcile the concentratiqn^-of estftgen and follicle stimulating 
. hormone were.. higher t£an\n control animals. These workers 
suggested that-^e/delayed Vum< implanatiori followed a de- 
layed lncre^itt pr%gesterooe secretion required to prepare 
' th^uterus She, implanting blastocyst, and that the delayed 
progesterone sebre^n resulte in part from nicotine-induced 
di**ut-bed hyp^Ral^nus pituitary balance. 

Hamosh, eVal. obsteved that, while administration of 100 mg 
kg 'day 1 nicotine V^pregnant rats from day 14 gestation onward 
. failed to affecttb^mother or fetus, administration of 1 mg kg 'day' 
'230 p, • 
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fa dose "comparable" to that of a 20 cigarette-per-day smoker) re- 
sulted in ; a decrease in litter size and an increase in stillbirth rate. 
Although administration of 100 mg kg - "day" nicotine failed to affect 
newborn birth weight by 12 days of age continued maternal nicotine 
administration resulted in a 9 percent decrease in body weight and a 
40 percent decrease in weight of the stomach contents. These de- 
creases presumably resulted from lower milk production by the 
nicotine-treated animals (51). 

CARBON MONOXIDE (CO) « * 

Carboxyhemoglobin concentrations of 4 to 5 percent are as- 
sociated with numerous physiologic alterations in adults. 
Cigarette smoking raises the carboxyhemoglobin concentration 
4 to 5 percent per pack smoked per day. Although CO diffuses 
across the placenta relatively slowly [ the half time equals 1.5 to 
2 hr (72)], fetal carboxyhemoglobin concentrations reflect those 
'of the mother, and under steady state conditions are 10 to 15 
percent higher than maternal levefs*(71). Elevated car- 
boxyhemoglobin concentrations in the fetus are associated with 
'decreased fetal blood oxygen tensions, 'fhese decreased oxygen 
tensions are associated with a redistribution of fetal blood flow 
to the brain,.heart, and adrenalglands (146). 

Carboxyhemoglobin concentrations have been described 
under several conditions of pregnancy. Davies, et al. (31; com- 
pared carboxyhemoglobin concentrations and "available oxy- 
gen" (a function of 0 2 content in ml dl blood 1 ) in women who 
stopped smoking for 48 hours during the last trimester of preg- 
nancy, with women who did not stop smoking, and with 
nonsmokifig women. In those women who stopped smoking, car- 
boxyhemoglobin concentrations decreased. "Available oxygen" 
increarod^bout 8 percent due Both to an increase in functioning 
hemoglobin and a shift in the oxyhemoglobin saturation curve; 
this increase in "available oxygen'* should contribute to im- 
proved fetal oxygenation. 

Exposure of rabbits (6) and rats (39) to CO during gestation 
resulted in decreased fetal weights and increased perinatal 
mortality. Such CO-exposed newborn animals showed less activ- 
ity as well as decreased lung weights and decreased concentra- 
tions of brain protein, ,.DNA, and the neurotransmitters 
norepinephrine and serotonin'(45). Cellular hypoxia is the final 
common pathway' mediating the adverse effect of CO on the 
developing fetus.' ~ 

Recent experimental studies have explored various aspects of 
CO-induced biochemical changes in the fetus and the newborn. 
Newby, et al. demonstrated a persistent effect of CO exposure-m 
8- and 13-day-old rats following a single 5-hour exposure to 1,500 
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FIGURE 12.— Effect of prenatal CO upon peak-to-peak 

amplitudes of the first- positiive to the first 
negative component of the flash evoked potential 
recoroed from the rat visual cortex. Vertical bars 
represent ± standard error of the means' 
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SOURCE: Dyer, R.S. (36). 

parts per million (0.15 percent CO) (100). In these animals alpha 
methyl-p-tyrosine, a potent inhibitor of the enzyme tyrosine 
hydroxylase, was injected 1 hour before the CO exposure, and 
the extent of catecholamine depletion was taken as an index of 
the rate of catecholamine turnover. CO-treated rats showed in- 
creased steady state dopamine concentrations with decreased 
r&tes of dopamine turnover. In addition, the # CO effect on 
dopamine turnover persisted for at least 3 to 6 weeks after a 
single exposure of 8-day-old rats. There was no CO effect on 
norepinephrine concentrations or turnover rates, and the effect 
was not produced in rats exposed to 8 percent oxygen instead of 
carhon monoxide. This is consistent with the data of Coyle and 
Campochiaro, which indicates that a maturational event occurs 
in the striatum of the 8-day-old rat (25). Whether this event 
represents the age of functional maturity, initiation of 
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dopaminergic transmission, or maturation of cholinergic mter- 
neurons is Unclear. 

Prenatal CO exposure may have long-term consequences on 
central nervous system function. For instance, Dyer, et al. ex- 
posed female Long-Evans hooded rats to ISO ppm CO through- 
% out pregnancy (36). At birth the litters and mothers were placed 
in room air without CO^On day 65 electrodes were placed in the 
young rats' skulls, and 2 weeks later visually evoked potentials 
-were recorded. Figure 12 illustrates the effect of such prenatal 
exposure on the peak-to-peak amplitudes of the Pl-Nl (first pos- 
itive to first negative) component of the visual evoked potential 
from the cortex. Females showed a significant increase in Pl-Nl 
amplitude ft each of four flash intensities. Although the exact 
nature of this amplitude increase could not be determined, it 
suggests altered Cell populations at the retinal, geniculate, and 
cortical levels and may represent impaired inhibitory mecha- 
nisms, rendering other neurons more excitably. 

The question of the posibhe' teratogenicity of CO has never 
beerhresolved. Schwetz, et al. exposed mice to 250 ppm CO for 7 
or 24 hours per day, from days 6 through 15 of gestation, and 
rabbits to the same concentration from days 6 through 18 (137). 
Blood carboxfyhemoglobin coricentration ranged from 10 to 15 
percent. The fetus^s-of mice exposed to CO for 7 and 24 hours 
per day were slightly heavier and lighter, respectively, than 
those of the control animals. The only increase in teratogenic 
effects were minor skeletal variants such as extra lumbar ribs 
and spun*} 

POLYCYCLIC AROMATIC HYDROCARBONS 

The polycyclic aromatic hydrocarbons (PAH), such as ben- 
zo(a)pyrene, are ^dely distributed mutagens and carcinogens 
These substances, produced by incomplete combustion of or- 
ganic material, are important constituents of tobacco 'smoke 
Exposure of cells to PAH induces the enzyme, aryl hydrocarbon * 
hydroxylase. The inducibility of this enzyme system has been ' 
used by some workers to demonstYat£, indirectly, that ben- . 
zo(a)pyrene and other polycyclic hydrocarbons reach the 
placenta and fetus. , , 

The placental concentration of benzo(a)pyrene is highly corre- 
lated with the amount which a pregnant woman smokes (97, 
111). In pregnant rats exposed to this substance higher doses 
were required to induce enzyme activity in the fetus as com- 
pared with the dose required to stimulate placental enzyme ac- ' 
tivity (153), suggesting that the placenta may protect the /etus 
fnom these substances. However, the placenta is not lmperme- 
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able to benzo(a)pyrene (134). The placenta is involved in com- 
plex hormonal interrelations between mother and fetus, and 
oxidative enzyme pathways in the placenta are important in 
maintaining hormonal and nutrient balance for normal fetal 
development. The hydroxylation of polycyclic hydrocarbons and 
the active transport of various compounds by trophoblast cells 
may share common enzyme systems. Thus, the induction of var- 
ious enzymes by polycyclic hydrocarbons may tnterfere^with 
normal transport systems. 

Another unanswered question concerns the carcinogenic risk 
for progeny exposed in utero to polycyclic aromatic hydrocar- 
bons. The offspr/ng of mice that were injected with ben- 
zo(a)pyrene late in gestation showed an increased incidence of 
neoplasms of the lungs, liver, and mammary glands (101 X. Pel- 
konen, et al*. determined that placental aryl hydrocarbon hyd- 
roxylase activity correlated closely w r ith both the amount the 
mother smoked and newborn weight (112). These authors 
suggested that the placental concentration of this enzyme ma >' 
l?e used as a measure of fetal exposure to maternal cigarette 
smoking. Vaught, et al/also reported much higher aryl hyd- 
rocarbon hydroxylase activity in the placental microsomes of 
smokers compared with nonrfmokers (148). 

Although currently available data do not allow a quantitative 
assessment of the genetic risk to man from cigarette smoking 
such risk may occur since so many components of cigarette 
smoke are mutagens (as well as carcinogens) (11). Male 
cigarette smokers may have an increased number of abno'rma 
spermatozoa (150). Paternal and maternal chromosomal aber 
rations (103) and sister chromatid exchanges may be increasec 
in smokers (62). Because the proportion of smokers in the popu 
lation is so high (between 30 and 50 percent), even a relatively 
weak mutagenic effect c^uld have a significant effect on th< 
gene pool (1 1). 

OTHER COMPONENTS : 

Cyanide, another'constituent of cigarette smoke, may con 
tribute to retarded infant growth and increased perinatal mor 
tahty. Smokers have increased levels of cyanide and thiocyan 
ate in body fluids. Serum concentrations of vitamin B12, used 11 
cyanide metabolism, are decreased a^ well. Several worker 
have recorded increased thiocyan&te concentrations in botl 
women who smoke and in their fetuses (2,140,154). Pettigrew, e 
al. compared cyanide and thiocyanate concentrations in smok 
ers and nonsmokers, matched for age, height, parity, an< 
socioeconomic st^lu^l 116). Cyanide and thiocyanate concentra 
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tions were two to four times greater in the blood and urine of 
smokers and in the urine of smokers' infants as compared with 
controls. Meberg, et al. reported that thiocyanate concentra- 
tions were correlated with cigarette consumption and inversely 
correlated with birth weight (81). 

Cadmium, another Constituent of tobacco smoke, is concen- 
trated in the placenta of smokers (124). Webster exposed preg- 
nant mice to 10 to 40 ppm cadmium and noted an inverse corre- 
lation between cadmium concentration and fetal weight (152), 

Lauwerys, et al. Examined the effects of epidemiology factors 
on heavy metal and CO concentrations in the blood, placenta, 
and fetus of smoking women (65). Cadnjium concentrations in 
maternal blood were twofold greater than concentrations in 
fetal blood, suggesting that the placenta acts x*a barrier to this 
metal They reported a correlation between maternal cadmium 
and carboxyhemoglobin concentrations (13,65). They also found 
that the cadmium concentration of smokers'' placentas was 
about 25j)ercent greater than in a control group and that the 
placental cadipium concentration exceeded that of maternal 
blood about tenfold (124). 

Fertility . ' 

Fertility results from the successful completion of a complex 
step- wise process beginning with gametogenesis (sperm and egg 
production), continuing through gamete, release (ejaculation 
and ovaluation), gamete interaction (fertilization), conceptus 
transport through the fallopian tube into the uterus, and end- 
ing with implantation of the embyro into the endometrial wall. 
An adverse effect of smoking on any of these steps may impair 
fertility. H 

SMOKING AND REPRODUCTION IN WOMEN 

Several epidemiologic studies have suggested that smoking 
decreases fertility in women (50,115,143,148). Thte retrospective 
study of Tokuhata d^feonstra^fd that 21 percent of women who 
regularly smoked cigarettes were infertile while only 14 percent 
of those who never used tobacco regularly were infertile (143). 
After several characteristics (cause of death, age at and year of 
desthyeducatiop, occupation and frequency of marriage as well 
as husbands' smoking habits, education and occupation) were 
controlled, a 46 percent excess of infertility was found in women 
who smoked. 

In ja study on the return of fertility after discontinuin^con- 
traception, Vessey, et al. found a suggested reduction in fertility 
among women smoking 15 or more cigarettes per day ( 149)/Pet- 
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tersson, et aL found a tendency toward a greater prevalence of 
secondary amenorrhea among smokers (4.8,100 women) than 
irtmong nonsmokers (3.7 100 women) (115). Hammond found thai 
49 percent of the nonsmoking women between 40 and 49 years 
had regular menses while only 40 percent of those smoking 
more than one pack a day had a regular menses (50). Conversely 
only 18 percent of nonsmokers had irregular menses while 24 
percent of those smoking one or more packs of cigarettes per 
day said they had irregular menses. Smoking women were also 
more likely to have an unusual vaginal discharge and vaginal 
bleeding than nonsmokers. Experimental studies have demon- 
strated alterations in luteinizing hormone release and a de- 
creased ovulatory response^in rats exposed to tobacco smoke (76), 
The effect of smoking on ovulation m^y result from direct 
effects of nicotine on the hypothalamus or pituitarv*. This would 
alter t*he release of gonadotropin releasing hormones from the 
♦ hypothalamus or impair the pituitary response to releasing 
hormones. 

SMOKING AND AGE OF MENOPAUSE 

Substantial data demonstrate that smoking lowers the age of 
spontaneous menopause (7,9,27,58,68,69). The recent study by 
Jick, et al. revealed a dose dependent decrease in the age of 
menopause in smoking women who live in Sweden and the 
United States i58>. The median age of mafiopause in nonsmok- . 
ers was 50, among those smoking one.-hau pack day it was 49; in 
those smoking 1 or more pack day, it was 48. Similar studies 
have been published indicating an earlier onset of menopause in 
smoking women 4n the United 'States (29), in England (7), in 
Germany (9), and in Sweden (68,69)/ The mechanism of^arly 
menopause in smokers may be related to ovotoxins in cigarette 
smoke (37) or to toxic alterations in the hormonal regulatory 
mechanisms controlling the hypothalaifhc-pituitary-ovarian 
axis (76), One group of ovnotoxins may be polycyclic aromatic 
hydrocarbons which have been demonstratedito be metabolized 
by ovarian enzyoies to toxic products which destroy oocytes in 
rat a»d mouse ovaries (47,79). 

Evidence collected by Darnell (29) and Lindquist (68) suggest 
thm the earlier menopause of smokers is not related to weight 
differences between smokers and nonsmokers but is a direct 
result of some component of cigarette smoke. 

SMOKING AND REPRODUCTION IN MEN 

Spermatogenesis, sperm r/iorpjpology, sperm motility 
(17,64,133,150) and androgen secretion (12,113) appear to be al- 



tered in men who smoke. Viczian (150) has demonstrated de- 
creased sperm density, a cigarette-dose-dependent decrease in 
sperm motility, and a cigarette-dose-dependent urSreased ab- 
- normal sperm mprphology among smokers. 

In metabolic studies of alcoholif men admitted to a clinical 
research center, &n inverse relationship between number of 
cigarettes smoked and reduction of testosterone levels was seen 
(113), Briggs(12) has reported lower plasm v a testosterone.among 
smoking men compared to matched nonsmoking controls and 
has shown that cessation of smoking resulted in increased tes- 
tosterone levels in these men. Wintermitz and Quillen (158) in a 
study on the acute effects of smoking in men demonstrated in- 
creases in plasma Cortisol v and growth hormone during the 
smoking period. Growth hormone returned to the presmoking 
level shortly after the smoking period, and Cortisol fell gradu- 
ally to the presmoking level by 90 minutes after cessation of * 
smoking. Urfoary catecholamines were higher on the smoking 
day than the nonsmoking day. No acute changes were observed 
in gonadotropins or testosterone in these men. These studies 
demonstrate stimulatory effects of smoking on growth hormone 
and Cortisol. \ 



Studies in experimental animals have also shown that to- 
bacco smoke impairs spermatogenesis (37,151). Smoking also 
. lowers sexual activity in male rats (18). 

These data suggest Jwo possible mechanisms of action of 
smoking on male reproduction. A component ef cigarette smoke 
may have a direct action on the testes, disrupting gamete pro- 
duction. This would be consistent with the suggested effect of 
cigarette smoke on the ovary. In addition, cigarette smoke is 
known to contain compounds which are mutagenic (59). Alter- 
natively, cigarette smojce may interfere with the regulatory 
mechanisms controllfng'the hypothalamic-pituitary-testicular 
axis. - 4 * 

. FERTILIZATION AND CONCEPTUS TRANSPORT 

The effect of smoking on sperm-egg interaction (fertilization) 
has not been studied in mammalian species. Evidence from 
sub-mammalian species demonstrates that nicotine promotes 
polyspermy (the entrance of more than one sperm into the oo- 
cyte) (73). Polyspermy woyld result in abnormal embryonic de- 
velopment and early abortion, which is one known effect of 
smoking (60). ^ 

The effect of smoking on conce^tus transport in the fallopian 
tube or enti^ into the uterus is unknown, however, some evi- 
dence suggests that smdking can alter the amplitude and tone 
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of contractions,measured during the Rubin uterotubal insuffla- 
tion test (a combined measure of uterotubal junction and tubal 
patency) (98), suggestive that smoking may alter oonceptus 
transport in the fallopian tube or its entrance into the uterus. 

In summary, cigarette smoking appears to exert an adverse 
effect on fertility. Further studies are needed to quantify the 
effects, identify etiologic agent(s), and define the mechanism(s) 
of action. 

Summary 

1. Babies born to women who smoke during pregnancy are, on 
the average, 200 grams lighter than babies born to comparable 
nonsmoking women. 

2. The relationship between maternal smoking and reduced 
birth weight is independent of all other factors that influence 
birth weight including race, parity, maternal size, 
socioeconomic status, and sex of child; it is also independent of 
gestational age. 

3. There is a dose-response relationship between mat^n^l 
smoking and reduced birth weight, the more the woman smokes 
during pregnancy, the greater the reduction in birth weight. 

4. If a woman gives up smoking early during pregnancy, her 
risk of delivering a low-birth-weight baby approaches that of a 
nonsmoker. 

5. The ratio of placenta l w r eiflht tftJa irth \rf\siht increases with 
increasing levels of nlst^lrn a 1 smoking, reflecting a considerable 
decrease in mean birth weight and'-a slight increase in mean 
placental mass, this may represent an ^jiaptation to relative 
fetal hypoxia. 

6. The pattern of fetal growth retardation that occurs with 
maternal smoking is a decrease in all dimensions including body 
length, chest circumference, and head circumference. 

7. Maternal smoking during pregnancy may adversely affect 
the child's long-term growth, intellectual development, and be- 
havioral characteristics. 

8. Maternal smoking during pregnancy exerts a , direct 
growth-retarding effect on the fetus, this effect does not appear 
to be mediated by reduced maternal appetite, eating or weight 
gain. 

9. The risk of spontaneous abortion, fetal death, and" neonatal 
death increases directly with increasing levels of maternal 
smoking during pregnancy, interaction of maternal smoking 
with other factors which increase perinatal mortality may re- 
sult in an even greater ris& 

10. Excess deaths of smokers' infants are found mainly in the 
coded cause categories of "unknown" and "anoxia" for fetal 
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deaths, and the categories of "prematurity alone" and "respira- 
tory difficulty" for neonatal deaths; this suggests that the ex- 
cess deaths are due to problems of fche pregnane^, rather than 
to abnormalities of the fetus or neonate. 

11. Increasing levels of maternal smoking result in a highly 
sighificant increase in the risk of abruptio'placentae, placenta 
previa, bleeding early or late in pregnancy, premature and pro- 
longed rupture of membranes, and preterm delivery— all of 
which carry high risks of perinatal loss. 

12. Although there is little effect of maternal smoking on 
mean gestation, the proportion of fetal deaths and live births 
that occur before term increases directly with maternal smok- 
ing level. Up to 14 percent of all preterm deliveries in the United 
States may be attributable to maternal smoking. 

13. The»incidence of preeclampsia is decreased among women 
who smoke during pregnancy; however, if preeclampsia devel- 
ops in a smoking woman, the risk of perinatal mortality is 
markedly increased compared to preeclamptic nonsmokers. 

14. An infant's risk of developing the "sudden infant death 
syndrome" is increased by maternal smoking during pregnancy. 

15. There are insufficient data to support a judgement on 
whether maternal and/or paternal cigarette smoking increases 
the risk of Congenital malformations. 

16. Infants and children born to smoking matters may expe- 
rience more long-term morbidity than those torn to nonsmok- 
ing mothers; however, studies usually cannot distinguish be- ■ 
tween the effects of smoking during pregnancy and the effects 
of the infant's or child's passive exposure to cigarette smoke 
after birth. 

17. Studies in women and men suggest that cigarette smok- 
ing may impair fertility. 

18. Experimental studies on tobacco smoke, nicotine, carbon' 
monoxide, polynuclear aromatic hydrocarbons, and ottier con- 
stituents of smoke help define pathways by which^maternal 
smoking during pregnancy may exert its aforementioned ef- 
fects?. 
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PEPTIC ULCEft DISEASE 

There is little information dealing specifically with the rela* 
tionsmp between smoking and peptic ulcer disease m women. 
The data which are available suggest the same trend toward 
higher prevalence pi peptic ulcer disea&e among women who 
smoke as is observed among men who smoke. Table 1, extracted 
from the 1979 Surgeon General's Report, shows that the preva- 
lence of "peptic ulcer" in female smokers was higher in two out 
of three studies of women, which showed a twofold or \.6 fold 
higher prevalence (7). The one study which failed to demon- 
strate an increased prevalence was conducted in rural Poland 
where very few women smoke (only 7 percent; (6). The median 
ratio of smoking ulcer patients to nonsmoking ulcer patients 
has been reported to be 1.7 for men (7). Thus, women smokers 
seem to show greater susceptibility to ulcer disease than do 
nonsmokers. 

The population of women with ulcers contains a greater pro- 
portion, of smokers than does the group of women without ul- 
cers. Alp et al. performed a retrospective analysis of 638 pa- 
tients with gastric ulcer, 230 of whom were women (2>. There 
were 1.9 times as many smokers in the group of women ulcer 
patients as in an age-matched control group. However, even 
among the ulcer patients, only 39 percent were smokers. In a 
smaller series of 31 female patients admitted to hospitals with 
hemorrhage from, or perforation of, gastric or duodenal ulcers, 
the prevalence of smoking was 26 percent in both ulcer patients 
(8/31) and controls (&'31) (1). > 

In a report examining the effect.of smoking on healing rates 
of gastric and duodenahulcers, Doll et al. studied 92 women with 
gastric ulcer and 54 women with duodenal ulcer (3). Smoking 
was 1.6 times more common in women gastric ulcer patients as 
in controls matched for age and place of residence (p < 0.01). 
There was no significant excess in the proportion of smokers in 
the g)*oup with duodenal ulcer: The effect of smoking on healmg 
rate vtas ceported for men^md women grouped together, so no 
conclusion regarding specific effects on women is possible. 

Although some studies' o'f etiological factors lh smoking- 
induced ulcer disease (gastric acid secretion; pancreatic secre- 
tion, etc.) have included women, the number of women has been 
small, or frhe data from women have not been presented sepa- 
rately. 

In^summary, the evidence currently available documents an 
increased prevalence of peptic ulcer disease in women who 
smoke. No data, are available concerning specific effects of 
smolqng in women on gastric acid secretion, gastnc emptying, 
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TABLE 1.— Prevalence of peptic ulcer in smoking and 
. nonsmoking women (number per 100) 



Reference 



No. 
with 
ulcers 



Smokers 



Nonsmokers 



Ratio* 



Higgins, M.W. 
(1966X5) 



47 



2.8 



1 4 



2.0 



Friedman, G.D 
U974) U) 



1092 



6.3 



1.6 



Jedrychowski, W 
U974M6) 



08 



0 6 



* Ratio = 



Prevalence among nonsmokers 





pancreatic secretion, or other processes which might be in- 
volved in the pathogenesis of peptic ulcer disease. 

Summary 

The 1979 Surgeon General's Report included evidence that 
cigarette smoking in males was significantly associated .with 
(he incidence of peptic ulcer diease and increased the risk of 
dying from peptic ulcer disease by approximately two-fold. The 
effect of smoking on pancreatic secretion and pyloric reflux 
demonstrated among men may provide a/nechanism by which 
peptic ulcers develop. S 

1. Femaje smokers show a prevalence of peptic ulcer higher 
than that of nonsmokers by approximately two-fold. 

2. The effect of cessation on healing is not known. 
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INTERACTIONS OF SMOKING WITH DRUGS, FOOD 
CONSTITUENTS, AND RESPONSES TO DIAGNOSTIC TESTS 

Since most published studies investigating the effect of 
cigarette smoking on measures of health were perform^ in 
mixed populations, it is difficult to demonstrate specific factors 
applicable only to women. Neither tHe differences between men 
and women regarding the metabolism and aetion of OTugs nor 
the ph§£ipacological basis for differences between smokers and 
no^mok^rs is well understood. The same is alsov^rue of the 
obg&rved variations in laboratory values and nutritional needs. 
Thus, the associations for Women between smoking, drugs, var- 
iations in clinical laboratory values, and nutritional needs re- 
quire further study. < 

~*\ 

Women Smokers and Nonsmokers and Drug Consumption 
Patterns 

The drug consumption pattern of women as compared to men 
has been studied by a number of investigators using different 
methodologies. The results consistently show that women are 
prescribed and take more prescription drugs than men (7,17). In 
one study where 1-year drug histories were used, the percent- 
age of women osing prescription drugs was 29 percent as com- 
pared to 13 percent fqr men (17). Another study which examined 
only drugs consumed within 48 hours of the interview showed 
that 60.? percent of the women had taken medication compared 
to 41.8 percent of the men (7). The two studies cited are unique 
in the realm of drug usage studies because they measure actual 
self-administration of drugs rather than counting, physician 
prescriptions or pharmacy dispensing patterns. Unfortunately, 
neither of these studies quantified information according to 
whether the subjects were smokers or nonsraokers. 

Ottfer reports show that smokers tend to use more drugs, es- 
pecially of the psychotherapeutic type and drtnk more coffee 
tbttT alcoholic beverages t h an nonsmokers (18,26). In only one 
stwh' have women smokers and nonsmokers been compared for 
use of all drug categories, these data were derived from a self- 
administered questionnaire asking about use for the past 
year (21). As Table 1 shows, women smokers take more of almost 
every, type of drug than nonsmokers. When the data were or- 
ganized according to age groups, the l5-to-19-year-old grpup of 
women showel a marked elevation in drug use among smokers 
(Table 2). 

. ^Although the data are preliminary, a trend that female smok- 
ers consume drugs with greater frequq^y than female 
nonsmokers is suggested. It is beyond the sc^fe of this chapter 
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TABLE 1. — Ratio of percent usage of cfrHig*classes, women 
smoker/nonsmoker status 



Drug class 


White 


Black 


Asian 


jr — 

Antihistarmne or allergy medicine 


. 0.8 


0 9 


0.6 


Cough medicine 


1 7 


-he 


0.7 


Asthma medicine \ 


09 




0.9 


Aspirin-containing drugs 


1 2 


To 


0.9 


Pain medicine 


1 2 


.1.2 


1.^ f 


Codeine, morphine, Darvon. 








Pejcodan. Demerol 


1 5 


1.6 * 


4 1.2 


^hertlbarbital or other barbiturates 


\Z 




1.6 


^Sleeping pill*. <^ 


1.2 


\ 1.3 


1.3 


Tranquilizers 


J 5 






Anticoagulants 


- 1 3 




2'? 1 


Digitalis or other heart medication 


♦ 1 A 

1 0 


0.8 


0.1 J 


Antihypertensives 


0.8 


1.1 


0 9 


Diuretics " 


1 1 


1 0 


1.3 


Cortisone^'pe medication 


1.0 


1.2 


1.0 


Hormones 


1 2 


1.3 


1.4 


Insulin or'diabetic pills 


09 


0.8 - 


0.9 i 


Iron or anemia medications 


09 


0.9 


0.9 


Thyroid medication * 


1 1 


1.3 


' 2.3 


Pills to control penods 


13 


1.2 


K5 


Contraceptives ' 


1 2 


1.1 


1.3 


Benzedrine or Dexednne 


1.6 


1.1 


1.1 


Weight reduction medication 


1 1 


0.9 , 


1.3 


Penicillin or other antibiotics 


1 2 


1.2 


1,0 


Sulfa ^rugs 


1 1 


1 2 


0.8 


Stomach or digestion medicine 


1.2 


1.2 


1.3 



* SOURCE Seltzer, C.G (21) 



TABLE 2. — Percentage of positive responses among females in 



age group 15-19 






Question 


Smokers 


Nonsmokers 


.._ . 

Taken phenobvbital pr barbiturates? 


2.3 


1.0 


Taken codeine, mor^hme. etc.? 


16.0 


6.5 


Taken Benzedrine or Dexednne? 


4.9 


0.3 


Taken F^ittTinfor other antibiotics? 


33.0 


25.8 


Taken pills to prevent pregnancy'* 


27.0 


9,7 



SOURCE Seltzer, C.G (21) 
# 

#o differentiate between - the behavioral components of this 
phenomenon or to address the argument that women who 
smoke are less healthy th$n nonsmokers. It is beneficial, how- 
ever, to examine the few reports that address the differences in 
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drug action between smokers and nonsmokers, regardless of the 
reasons for drufc use. 4 < 



Altered Clinical Response, to DrugTherapj bj Smokers 
/Compared to Nonsiwokers 

Th* number of studies investigating the di fferences in the 
clinical responses to a drug by^smokers and nonsmokers are far 
fewer \n number than the studies examining the al#raUons in 
metabolism and biochemistry of drugs in smokers. The 1979 
Surgeon General's Report includecfan extensive review of the 
alterations in drug disposition that occur in smokers (25). That 
information is useful for clarifying mechanjsms by which smok- 
ing alters drug metabolism, absorption, excretion, and .other 
'functions* The clinical significance of these alterations h£s not ' 
been clarified, however. • 

The most exhaustive examination of alterations in smokers' 
clerical response to drugs was done by Jick and his associates vn 
the Boston Collaborative Drug Surveillance Program (BCDSP). 
. Over the past several years, this .group has investigated the 
clinical response of smokers and nonsmokers to six different 
'drugs; propoxyphene (Darvon) (4); diazepam (Valiuip) J[3); chlor- 
diazepoxide (Dibrium) (3), phenobarbital (3), chlorpromazine m 
(Thorazine) (24);^nd theophylline tea (19). The differences ob- " 
served between smokers ana nonsmokers were consistent 
among men and woTneh, except for the theophylline study, in 
whicfc the toxic effects of th^rtfpy were slightly more frequent 
anr\ong wom4kJ13.4 pep#M)' than among men (9.19. percent). 
Only in the fchlorprojtttfzine study (24) did the study groupMthose^ 
taking chlorpromazine) containjnore women than men, an ob-' 
servation that supports other reports that women use major 
tranquilizing agents mor.e frequently than men (18). 
s Since the published 3CJ)SP data is not organized according to 
groups of women smokers *jnd nonsmokers, any difference in 
drug use between these groups is not reflected in the data 
analysis. Howeverjt is important to note that these studies, * 
except as noted in the chlorpromazine study, predominantly in- 
volved men. It has been shown that wojrien "report more fre- 
quent use of Uie winor tranquilizers sudh as diazepam an<i 
chlordiazefcoxide (lA Thus these studies should not be inter- 
preted as reflecting drug response among the general popula- 
tion (17). w ^ 

The stifdies on chlorpromazine, diazepam, and chlor- 
diazepoxjde showed a lessened frequency of the adverse effect 
of drowsiness among smokers as compared to nonsmdier£(4,24). 

Conversely, no difference was reported fon phenobarbetal (3). 

t j, y ; 4 ' i mk 
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The analgesic effect uf propoxyphene was reduced in smokers, 
an effect .which was nut observed m smokers on aspiHn, codeine, 
acetaminophen, or combinations of these drugs (4). 

The evidence for increased theophylline metabohsm/frT smok- 
ers is well established and predfcts the observed cl/nical re^ 
sponse to theophylline (13). The_ BCDSP study of theop^ylfine 
showed that smokers not only required larger doses^of theojshyt- 
hne for efficacy, but also were less Likely to report adverse ef- 
fects than nonsmokers, even though they required lai^r doses. 

Theoretically, then, because of a decreased clinical resoonse 
to a drug, the tendency ^ould be for the smoker to req'uire .in- 
creased doses to achieve the same therapeutic effectias a 
nonsmokers 

Therapeutic efficacy and adverse side effects in relationship 
to gender, smoking history, and drug consumption patterns 
have-not been adequately studied, although the preliminary 
evidence would indicate an area of potential toxic drug effects 
arfd/or therapeutic failures. 

Ora) Contraceptives and Smoking ~ 

Chronic estrogen therapy has a profound interaction with 
chronic tobacco use. Again, the BCDSP has been most instru- 
mental in jessing the influence of these two factors on the 
health status of women.- 

In assessing the relative^ risk of stroke in women who smoke 
and 'take oral contraceptives, the data from the Collaborative 
Gro,pp for the StOdy of Stroke in Young Women show that smok- 
ing alone increased the risk of hemorrhagic stroke (ue., sub- 
arachnoid) from 1.0 for aTionsmoker who did not use oral con- 
traceptives, to 2.6 for a smoker who did not use oral contracep- 
tives. A smoker taking oral contraceptives had a relative risk of 
6.1 or 7.6 (depending on th'e control group) (6). Similar increase^ 
in risks do not seem to occur for thrombotic stroke in the smoker 
taking oral contraceptives, but the risk of a thrombotic stroke' 
for ^oman using oral Contraceptives alone is about nir\e times 
greater trjan that for a noncontraceptive user (5). 

Again using the BCDSP d^ta, the risk of nonfatal myocardial 
infarction among women under 38 is very low among nonsmok- 
ers, whether or not theyoise oral contraceptives. However, the 
risk to women who both smoke and use oral contraceptives is 
substantially higher, ranging from an estimated one per 8,400 
annually in women aged 27 to 37 years tq oruyper 250 for women 
aged 44 to 45 years (16). In a similar stud^of noncontraceptive 
estrogens, similar risks were demonstrated for women who both 
smoke and use estrogens (15). These findings are in agreement 
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with studies done in Great Britain where oral contraceptives 
were associated with an overall increase in cardiovascular dis- 
ease in young women (20). 

Another group which has investigated the link between smok- 
ing, oral contraception, and myocardial infarction reported that 
there is'a considerable interaction between smoking and con- 
traceptive use. The group found that rate of acute myocardial 
infarction among female smokers on oral contraceptives is 
greater than could be accounted for by either smoking or con- 
traceptives alone (22). In earlier. studies this same group con- 
cluded that there was a dose-response relationship between 
smoking and myocardial infarction in women, and that among 
women smokjxtg 35 or more cigarettes per day, the rate of 
myocardial infarction was estimated to be 20 times higher than 
' among those who never smoked (23). 

These data^lend themselves to the prediction of risk in only a 
very general way and provide no particular measures by which 
a woman— smoker or nonsmoker — can Evaluate her own risk of 
experiencing one of the adverse effects described.. 

The following section Reviews some of the laboratory values 
that are altered by Smoking. Unfortunately, many of the largest 
studies on the correlation between smoking and alterations 
clinical laboratory values have focused on men. ' 

> 

Alterations in Normal Clinical Laboratory Values in Women 
Smokers * 

Only a few investigators have studied clinical laboratory 
values in women smokers and nonsmokers (1,8-12,14,2*7;. Many 
of these studies show statistically significant differences in a 
variety of common parameters. The clinical significance of 
these differences may not be apparent, however, since the ac- 
tual differences between women smofters and nonsmokers dre 
f small. For exam^I^^study of packed red cell volume (PC\* and 
hemoglobin (Hb)Vlwofnen smokers and nonsmokers showed the 
PCV and Hb for nonsTnokers to be 41.95 and 13.85 compared to 
42.94* and 14.16 for smokers, a difference significant at p < 0.05, 
but a discrimination which physician or patient may find dif- 
ficult to assess (14). 

Small differences in laboratory values between ^mokfers and 
nonsmokers can be seen in a numbe*>of serum chemistry and 
hematologic tests. One measurement that shows a wide enough 
variation between smokers and nonsmokers to be recognized 

1 <JinicaIly is the leukocyte count of a smoker (11,12). It js impor- 
tant to recojtoize that a WBC of 1^,000 per ram 3 is within the 

* norma'l rang^for a heavy cigarette smoker, and that the dif- 
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ferential count remains^normal (11). In one study, individuals 
with chronic bronchitis were excluded from evaluation of leuko- 
cyte counts, and the same relative increase jfn leukocyte count 
was observed < 12). ' 

In several studies of triglyceride and cholesterol values in 
smoking and Ji^onsmoking women, an elevation of both values, 
which was not statistically significant* was seen in smokers. 
The addition of oral contraceptive use to smoking caused a sig- 
nificant elevation over the nonsmoker, noncontraceptive user. 
The nonjpf^oker values were 79 r 6.& mg 100 ml for triglycerides 
and 157 t. 7.5 mg 100 ml for cholesterol. In the smoker they were 
110 t. 14.8 mglOO ml and 174.3 ± 8.8 mg 100 ml respectively, 
whereas the smoker using oral contraceptives had a triglyceride 
value of 150.0 t. 14.1 mg 100 ml and a cholesterol value of 186.1 ± 
mg 100 ml. In this same study, there was no significant difference 
between the levels of vitamins A, E or C in smoking and 
nonsmoking women (27). 

A number of investigators have measured vitamin C levels in 
smoking and nonsmoking women, with extreme variation in re- 
sults. Some showed decreased plasma andJeukocyte vitamin C 
levels in smokers, and others showed no differences between 
smokers and nonsnnokers. The discrepancies in these results 
may in part be related to the amount of dietary vitamin C 
habitually consumed by the subjects in the.various studies(27). 

Changes in serum proteins were the subject of aYiother study 
of women smokers and nonsmokers (26). Significant differences 
in all serum protein fractions were found in cigarette smokers ^ 
compared to non&mokers. In general, the effects increased with 
the amount smoked. Past smokers showed globulin values that 
were significantly below those of women who never smoked, but 
there was no difference observed in the other serum protein 
fractions between p'ast smokers and those who. had n^ver 
smoked. 

The Influence of Smocking ori^the Nutritional Needs of Women 

Outside of a possibly increased need for vitamin C in women 
who smoke, there is very little information about other nutrient 
requirements in smokers. In recent years a great deal of time t 
has been spent studying the influence of smoking on fetal de- 
velopment, a subject cov'ered elsewhere in this volume. The spe- 
cial nutritional needs of the nonpregnant smokingfcwpman have t 
not been dealt with in any systematic way. 4 

A recent study involving obese women looked at the influence 
of smoking cessation on body weight (2). Although the data are 
innately biased because the stydy group consisted of women 
1264 J 
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enrolled in a weight loss program, the results showed that 
wSmen who smoked- less than a half pack of cigarettes a day 
-gained 4 pounds after they quit. Heavy smokers consuming over 
two packs a day gained, an average of 30 pounds over several 
decades. Moderate smokers gained an intermediate amount. 
Tfiis study does not contradict a commonly held notion that 
wjjWien gain jveight when they stop smoking; however, it pro- 
vides no behavioral or physiological hypothesis for this 
phenomenon. *"* 

Summary 

Most published studies investigating the effects of cigarette 
smoking on drug use have been performed on mixed popula- 
tions; factors specific for women have not been demonstrated to 
date. It has, however, been clearly demonstrated thai women 
are prescribed and consume more prescription drugs tharvmen. 

1. Studies of selected drugs indicate that smoking may affect 
clinical r&sponses and alter the dose required for an effective 
therapeutic result. 

2. Smoking interacts with oral contraceptive use to increase 
the risk of myocardial infarction and subarachnoid hemor- 
rhage. > u 

3. Common clinical laboratory parameters are altered in 
smokers compared to nonsmokers, th^ health significance of 
these changes is unknown. ' 

4 Insufficient information exists for assessment of the impact 0 f 
smoking on the nutritional needs of women. 
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PSYCHOSOCIAL AND BEHAVIORAL ASPECTS OF SMOKING 
' IN WOMEN 

N 

Introdubtion 

Currently, women are rapidly approaching men in the rate of 
initiation and prevalence of cigarette smoking, but seem to have. 
. a lower rate for successful cessation of snloking. (Seeblso Part I 
of this report, Patterns of Cigarette Smoking i \ftileirt increasing 
percentage of the U S population is giving up amoTfing, nationwide 
surveyd and cessation studies sWest that a smaller proportion of 
wonreiy than men are quitting successfully 

This part; discusses tobacco use by women, with comparative 
reference to men's use wherever appropriate Special attention 
is directed to the patterns of initiation, the rise in smokine 
among girls, and the factors important in the maintenance^* 
smoking behavior, including pharmacological effects, smoking 
patterns, information dissemination, andUtress management. 
The differences in successful quitting between men and women 
smokers are discussed with the hope of generating new ideas for 
research and intervention. 

• A separate analysis of smoking patterns amorl women in the 
health professions is presented. In addition, a seftion is devoted 
to the pregnant smoker because the impact of smoking, both on 
the fetus anj| on the pregnant woman, makes this a period of 
particular importance in the Hfe of the women smoker. 

Initiation of Smoking in Adolescen) Girls 

Cigarette smoking, particularly cigarette smoKing among * 
young girts, is a changing phenomenon. Shifts in smoking at- 
titudes and behaviors reflect broader social forces, including 
changes in sex roles and gender differences in responses to pub- 
lic-information programs and to social sanctions against smok- 
ing. 

The trend in adolescent smoking, as in other "adult-like" be- 
haviors such as alcohoj use or'sexual activity, is toward earlier 
onset. For example, before the mkM970s,»girls were less likely 
to start smoking than boys, and when they did, they started 
later. Neither of these differences holds true any linger. 

A number of psychosocial variables correlate hifchly with ado- 
lescent smoking trends. These include the attitudes, percep- 
tions, and behaviors' of adolescent girls, their social setting 
(family, .peer groups) and those broad demographfc factors 
(face, education, family'income, urbariicity) that help to define 
an individual's position within (he society. 
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CONCEPTS OF ADOLESCENT BEHAVIOR 



Discussions of adolescence with its attendant problems have 
seldom differentiated between boys and girls, and no theory or 
model of adolescent behavior has been developed specifically for 
girls. However, gender differences in development, cognitive 
processes, sex-role acquisition and achievement have recently 
been'examined and a number of psychological differences have, 
.been identified (24,26,51,68,98,211). 

The essence of adolescence is growth, transition, and change. 
The rate of physical growth in adolescence is more rapid than at 
any other stage of development except the neonatal stage. Ado- 
lescent development is a complicated process which involves'in-~ 
creasing self-awareness, intellectual and emotional growth, and 
physiological changes. 

What adults characterize as risk taking in adolescence may be 
exploration of the limits of identity and capability. Adolescents 
are attempting to resolve the competing and conflicting de- 
mands stemming fronAchildhood experience on the one hand 
and expectations of adulthood on the other: dependency and 
compliance versus autonomy and independent decision-making; 
orientation toward family versus orientation toward peers. 
They face increasing demands for social and cognitive achieve- 
ment ar>d for developing the self-control required to handle new 
psychological, physical, and social situations. Inadequate expe- 
rience with these challenges or failure to meet them may resist 
in low self-esteem and increased anxiety and stress. 

Numerous formulations contributing to a general model of 
adolescent development have emerged. These include life-span 
theory and cohort change (52,131 ), adolescent sexuality (32), and 
differences between early and late adolescence (85). 

Douvan and Adelson have identified issues that distinguish 
adolesceaee. for girls they are sexuality, interpersonal- 
intimacy, and identity issues, for boys they are sexuality, 
autonom\*-assertion-indepe*ndence and ideptity issues (51). In 
thisfstudy, conducted in the 1950s, girls evidenced conflict be- 
tween the social roles for which they were preparing (further 
education and careers) and the future role they desired 
(m^rrnyai^mot^erhood). La Farge described a similar* female 
adolescen^onflict between social rules and individuaKpercep; 
tions (109). Research published in the 1970s shows that young 
'Women still have role conflicts different from those of young 
men (68). 

Research on gender-role differentiation in childtffcod has* 
provided some insight into developmental differences between 
gfir^s and boys. Maccobv suggests that these differences may 
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derive from different role models for 'boys and girls; from the 
varying responses of significant adults to their behaviors; from 
biological differences; and from a Combination of these'(116). 
Block, and Maccoby and Jacklin report that the differences in- 
clude girls having less confidence -in their ability to handle a 
new task and less s<Jhse of control over what happens to' them 
(18,117). Girls also'&how greater susceptibility to expressed anx- 
iety, greater need fcr help and reassurance, greater closeness to 
friends, and more concern for what is socially desirable. 

Adolescent behaviors— social or antisocial, adaptive or 
maladaptive»-are a function both of individual choice and of the 

■ opportunities for growth and development w%ch a society pro- 
vides its youth (36). "Not only is the term 'adolescence' a social 
definition; but what society perceives as an adolescent problem 
is also. socially defined" (52). Similarly, the development of 
values, motivations, and controls that foster healthy growth 
and detenthe onset of smoking and other undesirable behaviors 
depends on the opportunities and resources that society makes 
available to the adolescent. 

* PREVALENCE AND PATTERNS OF ADOLESCENT 
CIGARETTE USE 

National surveys of adolescent smoking behavior have pro- 
vided information on gender diffenences, secular trends, and 
age siibgroupings within the adolescent period. Surveys of 
smoking patterns, ages 12 to 18, were conducted by the National 
Clearinghouse for Smoking and HeaM /NCSH) in 1968, 1970. 
1972, and 1974 and by the National Ins(itute of Education (Nl£) 

■ in 1979 (130,197). Two other periodic surveys, both -sponsored by 
the National Institute on Drug Abuse '(NIDA), included" 
cigarette consumption (2,101). A number of studies in specific 
geographic locales or among specific populations, such as high 
school students, have also been carried out (198). Differing defi- 
nitions of a current regular adolescent smoker make compari- 
sons among these studies particularly difficult. In the NCSH 
and NIE surveys, a regular sm6.ker is defined as one who 
smokes cigarettes at least weekly. In the NIDA surveys, regu- 
lar smoking is defined as occurring wilhin th^past 30 Jays. 

Prevalence 

Table^l summarizes adolescent cigarette smoking prevalence 
between 1968 and 1979, by age and gender, as surveyed by 
NCSH and by NIE. Between 1968 arfd 1974 there was a signifi- 
cant increase in the percentage of girLsmok^rs in each age cat* - 
egory at each point in time, in contrast to the relatively stable 
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prevalence of current regular smoking among boys. A decline in 
the average age of sifioking initiation fo^both sexes is 
suggested by the small but significant increase in smoking pre- 
valence amoftg 12 to 14 year olds, (198) Trends in the data from 
a national study of high school seniors also support the 
hypothesis of an earlier age of initiation (101). 

In the five years from 1974 to 1979, the proportion of 17, to 18 
year old £irls who smoked changed little, but the proportion of 
boys wlho smoked dropped by a third, It was this difference 
among 17 to 18 year olds that created the overall higher smok- 
ing rate for girls as compared with boys in 19*79. However, at 
ages 15 to 16, the drop from' 1974 to 1979 was greater for girls* 
than boys, suggesting that the initiation of smoking is also be- 
ginning to decline in those girls born after 1962. 

The differences in the within-age-group changes in the smok- 
ing prevalence of girls may represent an isolated effect on the 
cohort of girls born in 1963 and 1964, The change was essentially 
confined to the 15 to 16 year old subgroups who were born dur- 
ing these years. The precise nature qfthe interaction of social 
influences on the development and maturation of this cohort is 
unclear, However, other data suggest that a marked secular 
change occurred in cigarette smoking attitudes and behavior 
* which was secondary to an increased awareness of the health 
risks of smoking. 

An alternate hypothesises that the isolated decline in the 15 
to 16 year old subgroup may be ah artifact produced by the 
combined trends of reduced initiation of smoking and the initia- 
tion at a younger age. Thus, the decline in prevalence among 15 
to 16 year olfl girls would reflect the decreasing percentage of 
young women who are taking up sm6king, but this trend will be 
ms&kfJd vrf :he younger age group by the tendency of those girls 
who are going totake up smoking to do so at a younger age. The 
1979 NIE Sorvey reports that: 
^he increasing prevalence of teenage smokrng that was ob- 
t served in the period between 1968 and 1974 has come to a halt, 
and a decrease in the smoking rates ot both boys and girls has 
taken place. The decrease in bo\s w smoking was greater than 
' that of girls, resulting in a higher smoking rate for giVls than 
for boys in 1979. Smokrng ampng boys leveled off in the early 
1970s, and then began U> decrease. It appears that girls are 
now .following this pattern, the smoking rate has leveled off 
among 17 and 18 year olds, and probably can be expected to 
decrease over the next few years (130). 

Other surveys (Table 2) support these trends in adolescent 
girls' smoking behavior. Differences between studies in abso- 
lve prevalence rates reported are at least partly due to the 
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TABLE 1. — Estimates of the percentage of current, regular 

cigarette smokers, adolescents, aged 12 to 1.8, United 
'States, 1968-1979 

Afres J 2 - 1 4 * A#es 15-16 Ages 17-18 Af>es 12-18 " 

Year .Y&ie Female Male Female Maie^FerruUe Male Female 



1968 0 6 

1^70 -5 7 * *Jf> 

1^72 4 6 2 8 

1^74 v 4 2 4 y 

1^79 3 2 4 3 



17 0 


96 


30 2 


186 


14 7 


>*4 


19 5 


14 4 


37 3 


22 8 


18 5 


11 9 


178 


1*3 


30 2 


25 3 


15 7 


13 3 


18 1 


20 2 


31 0 


2S9 


15 8 


15 3 


13 5 


11 8 


19 3 


26 a 


107 


12.7 



NOTE Current re^lar smoker includes respondent who smo^e^ cigarettes at 
least weekly 

SOURCE National Clearinghouse for Smoking and Health (197), National* ; 
Institute of Education f 130) tif 
v ^ 

difference id the definition of a smc^er, and differences in 
survey technique. The National Institute of Education Sur- 
vey included as current regular smokers both those who smoke 
one or more cigarettes per week and those who smokfe one or 
more cigarettes a day. The prevalence rates of Abelson, et al. (2) 
and Johnston, et al. (101) refer to any cigarette smoking in the 
past 30 days. 

The Abelson, et al. data, which were collected 2 years before 
that of NIE, show the predicted decline, but to a lesser degree 
(2,130). The Johnston, et al. data suggest that there was an in- 
crease in adolescent girls' smoking as measured in samples of 
nigh school seniors between 1975 and 1977 (101). Johnston's fig- 
ures were retrospectively reported and refer only to youngsters 
born before and during 1960, and therefore, would not be ex- 
pected to reflect changes occurring in those cohorts born after 
1962 where the decline has occurred. This may explain why the 
Johnston, et al. 1977 sample did not reflect a downturn, and re- 
ports of later cohorts of high school seniors should show a 
stabilization and then a decline in female smoking rates. Re- 
sults from a study by the same group in 1978 show the predicted 
downturn in the smoking habits of high school senior girls (from 
39.6 percent in 1977 to 38.1 percent in 1978) as well as boys (from 
36.6 percent in^!977 to 34i6 percent in 1978) (103). 

Age of Initiation of Smoking 

The data in Table ,1 shoVjthat the prevalence of smoking in 
girls aged 12-14 increased steadily between 1968 and 1974 to a 
level equal to or'sligtaly higher than boys of the same age. Be- 
tween 1974 and 1979 \he prevalence of smoking stabilized in 

275 



r 



P7n 

4 Aw 



girls and may have begun to decline. The prevalence of smoking 
by bpys of this age peaked in 1970 and has shown a steady de-, 
cline since that time^These trends may represent fewer adoles- 
cents taking up smoking, with those who do beginning at an 
earlier age. 

Well over one-half of high school seniors — male and 
female — who smoke regularly, reported first smoking in the 
ninth grade or earlier (101). It is hard to know whether this 
earlier onset reflects something specific to cigarette smoking or 
is attributable to the more general pattern of earlier onset of all 
"adult-type" behaviors. 

This'trencTTmradjearly initiation of smoking behayior may 
have a significant impact on the future health of these adoles- 
cents, as many of the health risks associated with smoking in- 
crease with both earlier onset of smoking and duration of the 
smoking habit. In addition, the earlier the use of a substance is 
begun, the longer it is likely to be Continued and the more heav- 
ily it is likely to be used (26,102,137). 

These national surveys do not permit a detailed iU^Bj^nation 
of the initiation process. "Experimenters/' those who have 
smoked at least a few puffs of a cigarette, but not more than 100 
cigarettes, are grouped with M ne,ver smokers", those who have 
never taken even a few puffs. "Occasional" smokers are defined 
as those who smok$ less than one cigarette a week but more 
than 100 cigarettes in a lifetime. Occasional or intermittent 
smoking is rare among adults. Examining the proportion of 
^experimenters" at each age .and following their subsequent 
smoking behavior might help^arify the determinants of the 
initiation process (126). 

In one major British, study, smoking only a few cigarettes 
usually led to becoming a regular smoker; only 15 percent of 
those who smoked more than a, single cigarette escaped adop- 
tion of smoking as a regular behaviowtl26)._The estimate in this 
study of 8 percent "occasional smoking" in adolescence is based 
on a definition &f smoking less than daily, but at least one 
cigarette a week for as long as 1 month. The difference in defini- 
tion of occasional smoking makes comparison with current U. S. 
data on adolescents difficult. From 1968 to 1979, the percentage 
of current occasional smokers (less than once per weejj) varied 
between 0.4 percent and 1.6 percent for girls, and 0.4 percent 
and 2.3 percent for boys (130). McKennell and Thomas estimated 
that the mean length of time between c smoking the first 
cigarette and adopting regular (daily) smoking was slightly less 
than 3 years for boys_#nd slightly more fciian 2 years for girls 
U26). The difference is probably due to jearlTer experimentation 
among boys. The transition from experimental or occasional 



276 \ 



270 



TABLE 2. — Percent of adolescents currently using* cigarettes, 
alcohol and marihuana, by sex; three national 
surveys compared 



* 


t ■ 

Ages 12-18 
NIEU979) 


♦Ages 12-17 
Abelson, et al. 
(1977) 


Ages 17-f9 
High School Seniors 
Johnson, et al. ( 1 977) 


Ages 


1974 


1979" 


Ages r974 . 1977 


Ages ' 1975 1977 


12-14 


i* 0. 1 

M 4.2 


4 3 

3 2 


* Current Cigarette Use 
12-13 13 10 




15-16 


F 21 6- 
S&tH 1 


12 3 
14.6 


14-15 p 22 


c _ , _ 


17-18 


F 26.4 


27 0 


16-17 ' 38 35 




12-1* 


F 15.9 
M 16 3 


13,1 
11 1 


12-17 F 24 22 

Nf 27 23 " 

Qurrent Alcohol Use 


17-19 1^*35.9 39 
M 37.2 36 6 








16-17 F&M 51 52 
12-17 F 29 25 
M 39 37 


17-19 F 62.2 65.0 
M 75.0 77.8 








-"\ 

Current Marihuana Use 






1 




16-17 F&M 20 29 
12-17 F 11 13 
M +2-' 19 


17-19 F 22.5 30.0 
M 32 3 40.7 



•NOTE; Definition of current use vanes by study. Cigarettes: KTeT" 
U 979)— current regular smoker (one or more cigarettes during the<ptt*tjveek 
over and above a minimum five packs) and current occasional smoW (less 
than one tigarette per week), Abelson, et al. (1977) and Johnston, 4t al. 
f 1977)— smoked within the past 30 days. Alcohol and marihuana, use within 
the past month (smokers and nonsmokers). 

SOURCE* Abelson. H.I. (2). Johnston, L.D/(101), National Institute of 
Education (130). $ 

smoking to regular smoking is an extremely important one to 
study because it may provide a crucial period for intervention 
before psychosocial or pharmacological dependency is estab- 
lished. 



Number of Cigarettes Smoked 

In the NCSH/NIE survey (130), a 3maller percentage of 
female smokers tjjan male smokers smoked"!?) or more cigar- 
ettes per day (61.8 percent versus 73.8 percent in 197^, and 59.0 
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, percent versus 65,6 percent in 1979). The high school senior sur- 
vey showed male-female rates to be equivalent at the half-pack 
pe'r day rate, with boys exceeding girls at heavier levels (101). In 
that study,* the proportion of females currently smoking as 

• much as a h^£padk per day^thereased. between 1975 ana 1977, 
while tbev proportion of males sjnoking at that rate remained 

j^flf^taiit/The American Cancer Society survey also suggested 
" an increase in the proportion of heavy smokers among adoles- 
cent girls compared with stable r^tes in boys between 1969 and 
1975 (216), It reported a t fourfold increases the percentage, of 
fj^Tale smokery who smoked at legist a pack a day, from 10 per- 
0 cent to 39 percent, compared witTi an unchanged rate of 31 per- 
cent among males. The equality in smoking behavior may be 
extending to the number of cigarettes smoked. I <s 

\ Type of Cigarette Smoked . • J 

In adolescent smokers x>f both sexes, there has-been d definite 
trend toward smoking cigarettes with lower "tar" yields be- 
tweerj 1974 a nd 191 9. Figure 1 shows the decline in thl "tar* 1 and 
nicofirie 4evelsof the cigarettes smoked by^ addlescents. Girls 
appear to be slightly ahead of boys in the Use of lower* "tar M 
cigarettes- The trend ean'be attribute^ to three factors: the 
increased marketing«of low *'tar" cigarettes; the decreased "tar 1 ' 
levels of existing cigarettes, and increased awareness of* dif- 
ferential health hazards associated with different kinds tf 
: .cigajrett^syiSO).. It should 6e noted, howeVer> that the midfjoint 
on the cumulative percentage continuum mis dropped only 
about 1 mg "tar" between 1974 ahd 1979, from approximately 
. # 1^5 rftg to appjjtf|ima t telyJ6.5 mg, and the percentage of adoles- 
ceru^smoking the 16west category of <v tar M (less than or equal to 

• 10 nljns still*very smallT^ - % 

Smaking Cessation 4 * 

Are there differences between jjirls and boys in .patterns. of j> 
Smoking cessation comparable, to those observed in" adults? A 
^reaier pr^ojjortion of adult males.tftan adult females have quit 
smokipg (see the section on addlt smoking cessat^pn in this 
partj. Two .jiational surveys have shown Qfiofe e^smdkers 
£ |im*ohg adol^^jcent.Jboys than among.girls (101,1*30), Looking aM 
either the pertenAage otex-km^Jt^Wfamohg all adplescentS'Ol*at 
the quit rates ^Rmber of formep»smokers divided by number of 
» ' ever smokersj^bpfe exctfad girls in every surv.ey betweefi 1968 
and' 1979 (130)J HowevCTj Tf^expewmferital smokers are elimi- 
*,nat,ed from the analysis* there are no differences b'etween the 
bojfe and#irls. For the two most recent surveys,' th£ quk rates 
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<10 11,15" 16 17 18 19 >*20 
(0.6) (0.8) (1.1).(1.1)(1.2)(1.2) 0-45) 
Mg "tar" (and median mg nicotine) 



^ x •••• x 1979 




V <10 
(0.6) 



11-15 16 17 18 19 > 20 
(0.8) p.t) (1.1) (1.2)(1.3H1.45) 
Mg "tar" (and median mg nicotine) 



* 

FIGURE 1 ^umidative percentage of adolescent smokers by the tar' level of cigarett^ smoked, 1974 
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were as follows: 33.2 percent of female and 36.0 percent of male 
smokers had quit in 1974; 30.5 percent of female and 42.3 per- 
cent of male smokers ha£ quit in 1979. In contrast, Reeder found 
no difference, in quit rates between boys and girls aged 13 to 19 
in nati^al surveys conducted in 1965 (bovs 28 percent, girls 29 
-percenf>"and in 1975 (boys^4 percent,' girls 35 pefcent)7148). 
Therefore, it is unclear whether a'dolescent girls show the saml 
patterns of quitting smoking found in adult women. It should 
also be remembered that research on both smoking cessation 
and illicit drug u^e has shown that quitting is often not a per- 
manent state (100, 147,173). , 

Smoking Prevalence and Ethnicity 

There-are n<Tdata based on a national sample examining ado- 
lescent smoking in different racial groups. However, beginning 
in 1969-1970 Brunswick ha! conducted a longitudinal personal 
home interview survey of a representative sample of 668 urban, 
non-Hispanic black youth's in Harlem, New York City. She found 
that mo're 16 to 17 year old girls than bovs smokad" (62 percent 
versus 50 percent). This was well beYdre national rates had 
show* smoking among girls equaling and then exceeding that 
among boys. This greater smoking prevalence in girls continued 
> ( mtotthe young adult years.' The same subjepts.were re- 
interv%wed 6 to 8 years later, when the youths were "aged 18 to 
23. Sixty-two percent of youngVlack women (N = 25§D "were Cur- 
rent smokers and 18 percent were currently smoking at least a 
pack a day. This is compared with 57 percent of the black mentis 
to 23 years old (N =277) who we're current smokers, 16 percent of 
whom regularly smoked atjeast a pajzk a da y7 These prevalence 
rates are well above the rates for adult black women found in 
national survey data, but are only slightly higher than thefrates 
found in adult black men (198). This study ft of substantial in- 
terest, but ma£ not be representative of national black adoles- 
cent smoking patterns. . * 

i 

♦ 

Alcohol and Marihuana Use • 

Cigarette use should be viewed in the context of other sub- 
stance use behaviors. Abelson, et -al., provided information on 
the use of other substances in the age range of 12 to. 17 by 
current cigarette smokers and ; by those not currently smoking 
(2). Smokers far exceeded nonsmokers in reporting use of al- 
cohol, marihuana and'or hashish, 6f\ "stronger" .drugs (hal/^ 
lucinogens, cocaine, heroin, and other opiatesj: positive replies 
for alcohol were 80.0 perc^fitj/ersus 44.8 percent; for msfchuana 
an*d'or hashish, 68.3 percent versus 16.7 percent; and for 
*"°'0 ' „ 



, stronger drtfgs, 26.3 percent versus 4.1 percent respectively (24, 
103,130,216).'Similar Q^ures for alcohol use by 13 to 17 year old 
girls were reported by Yankelovich, et al.: 81 percent of the 
smokers drank compared with 42 percent of nonsmokers, but 
somewhat lower estimates were" reported for marihuana 
use— 25 percent of the smokers versus 3 percent of the 
nonsmokers (203). Strong associations between alcoholuse and 
cigarette smoking and'or between marihuana use and cigarette 
smoking in adolescents and college students have also been 
identified- in a number* of other investigations (86,37,153, 
177,181). 

[^DEMOGRAPHIC AND PSYCHOSOCIAL^ORRELATES OF 
T SMOKING IN ADOLESCENCE. 

Smoking is a complex behavior, and it 13 likely that adolescents 
start to smoke for multiple reasons. Strong correlations be- 
tween smoking and a number of demographic and psychosocial 
variables have been reported, but causal connections have not 
been established. Neither has the setpf "predisposing factors" 
been often subjected to multivariate* analysis. It is rare thaf 
mor^than one or two Variables have be»n tested simulta- 
neously. What appear to be separate determinants of smoking 
behavior (for example, 'peer pressur,e«and socioeconomic status) 
may actually be reflecting a' single underlythg pattern. For 
.^example, aspects of self-confidence, academic achievement, 
types of parental and/or peer relations, and,/>r socioeconomic 
factors cluster in certain ways to influence' susceptibility to 
smoking cigarettes. A few multivariate analyses have been* 
conducted (111,113,138). ■ . 

Socioeconomic Influences « , ^jp 

A number of studies*have, examined smoking in relation to 
socioeconomic status. The findfhgs consistently point to a rela- 
tionship between lower parental status— income and 
\ education— and higher smoking prevartende among these par- 
ents and their children (20,130,14^,161). Adolescents from low- 
income families may also begin to smoke earlier than others 
(33,f26). TJpe findings that pirls who work have higher rates of 
smoking may also reflect a relationship to lower economic 
status (9,130). Sfole and Fischer observed a relationship ^6-* 
tween downward mobility and smoking 19 adults (180). This may 
be an important dynamic to explore in adolescent initiation of 
smoking. <. L 5 * 

A relationship between parental "education and adolescent- 
smoking also exists (130). When one or both parents attended 
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college, 9,9 percent of boys and 10,6 percent of girls smoked, 
compared ,with 10.9 percent of boys and 14.8 percent of girls 
from homes where neither parent attended college. 



Family Patterns 

In single-parent households ( 19,3 percent of those households 
surveyed in 1979J, adolescent smoking rates were approxi- 
mately double those of households in which both parents were 
present ( 130;. This'relateionship holds for bpth boys and #irls, in 
every age group, aVid across all five NCSH'S'lE surveys; it has 
also 'been identified by others (lllJ. In the 1979 survey, 19,3 
percent of the boys and 21.2 percent of the girls in singlf^parent . 
households are smokers, compaced to 8,6 percent and 10,7 per- 
cent of those in homes with both parents present. 
* Parental modeling may underlie this association in two w ajy*' 
First, adult smoking rates are higher for divorced or separ £fr?d 
men and women. Second, female single parents who head 
households are likely to work outside the home, and smoking is 
more prevalent amon&working women than among homemak- 
ers(182): 

Smoking Among Parents and Siblings 

Adolescents are more likely to smoke if either or both parents 
smoke than if ttfey do not (9,153,161,213), In the L979 NIE Sur- 
vey this pattern wak found across age and gender (130; (See 
Table 3,) Looking at the data slightly differently, when both 
parents smoke, 13.5 percent of sons and 15.1 percent of 
^daughters smoke, when one*pa"rent smokes, 9,1 percent of boys 
and 12,7 percent of girls smoke, 'and in homes where neitjt^r* 
parent smokes, 5.6 percent oj boys and 6,5 percent of girls srrflk 
(130), 

There are conflicting reports on the relationship between the 
sex of the smoking parent and smoking habits of the offspring. 
In two-parent homes in which only one parent smokes, 17 to 18 
years olds appear to be more likely to smoke if the mother does 
(130). Other studies have identified a relationship between the 
child's smoking and that of the parent of the same sex (9,15,213), 
Allegrante, et al, found a relationship between tTie mother's 
smoking behavior and that of sons, but not of daughters, and no 
relationship of the father's smoking behavior to smoking by 
children of either^ex (3).' In contrast to t all of these findings, 
Schneider, et al, were unable to relate parental smoking to that 
of offspring (166), 

Explanations for the ^sociatiori between parental and chil- 
dren's smoking behavior include the effect uf role-modehng.ipa- 



TAQLE ^--Percentage of adolescents who smoke by the smoking behavior of parents and older 
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Hav^e No 
Older Sibling > 

One or Both 
Parents 
Smoke 


♦Have No 

Older Sibling 

Neither 
Parent 
Smokes | 


Older 
r Sibling 
Smokes 
r One or Both 
• Parents 
Smoke 


Older 
Sibling Does 
Not Smoke 
r One or Both 
Parents 
Smoke 


Older 
Sibling 
Smokes 
N e l th er 
Parent 

Smokes 

( 


Older 
Sibling D 
Not Smo 
.Neithe 
Parenl 
Smoket 


Boys 
12-14 
15-16, 

17-lK 

Total $ 
Girls 


2.8 

176 ' , 
15 0 

8 2 


0 0 
4 0 

7 9 - 

29 , 


6 3 

\H X 

254 
17 0 


2 7 

ie 7 

7 5 


0 0 \ 
21 1 \ 
£j& Si 7 \ 
®# 19 5 


0 0 
2 1 

4 0.0 
/ 06' 


12-14 

15-16 1 

17- 18 ' 

Total 


* 3 7 

29 7 
97 


0 0 
5 7 
15 4 
4 1 " 


8 ;> 

20 0 
32 9 
20 3 


1 3 
13 0 
19.6 

97 


3,4 

f 15.2 
25 0 
15 3 


29 
24 
6 7 
4 1 



SOURCE National Institute of Education f 130) 



rental permj^siveness (real or imagined), and availability of 
cigai^Ues mHhe home (125). , % 

Olflr siblings seem equally important or more important 
than parents as potential role models for smoking (9,130,148). 
There is a greater likelihood that an adolescent* will smoke if one 
or more older siblings smoke than if no older siblings smoke; 
this is true in those households where neither parent smokes as 
well as in those where one or both parents smoke. In the 1979 
survey, boys with older siblings who smoked were more than 
three times as likely to smoke as boys with nonsmoking older 
siblings. The increase is about twofold for girls. The highest 
smoking rate for girls was found when at least one parent and 
an older sibling smoked f 20.3 percent;. The corresponding rate 
for boys C17..0 percent) was slightly lower than where an older sib- 
ling but neither' parent smoked (19.5 percent) ( 130). (See Table 3.) 



Peer Group Influence 

• •* 

Adolescents* smoking b^avior is highly correlated with re- 
ports of having friends who also smoke < 1 5, 132,133,1 55, 1 62*216^ 
Most multivariate analyses have established this factor as 
being of prime importance ( although one su£h analysis found no 
relationship at all (3,113,138). It has been printed out that pat- 
terns of drug use m adolescents are very similar among best 
friends (121). It h^s not been demonstrated, however, that it is 
the behavior of friends rather than inclinations of the adoles- 
cent which influences him or her to smoke (3,130,186). 

Incfuiring about the smoking behavior of the "four best 
friends'; of adolescent respondents, the XIE study reported that 
87.6 percent of boys and 94,0 jfercent of girls who smoked stated 
that at least one of those friends also smoked. In addition, only 
10.2 percent of boys'and 5.-9 percent of girls who smoked had no 
regular smokers among their four best friends, and an even 
smaller fraction (2.2 percent of boys and, 0 percent of girls) re- 
ported that none of their friends had even experimented. In a 
parallel vein, it was found that nonsmokers also congregate to- 
gether. Approximately one-third of the nonsmokers (33.8 per- 
cent of boys, 32.9 percent of girls) reported having at least one 
best friend who smoked, while over two-fifths (43,0 percent of 
boys^44.1 percent of girls) had no best fnend who smoked regu- 
larly, ©ver one-fifth (22.4 percent of boys, 23.0 percent of girls) 
had no best friends who had even experimented. 

Thus, "peer pressure" to spioke. may be operative when the 
adolescent belongs to or would like to belong to a group in which 
smoking is part of the life-style (130), When the peer gr.oup be* 

ERIC 2-i 



" s 



havfor does not include smoking, there may be little pressure on 
the adolescent to begin to smoke. < . 

'Conformity pressures and peer influence are very strong in 
early adolescence. Therefore, if smoking were considered a be- 

^hav^r which was adopted by the majority of adolescents* exper- 
entatfon and initiation might occur because of the lmpor- 
nce of conformity in this age perfod (63). Unfortunately, there 
are suggestions that most adolescents tend to overestimate the 
proportion of their peers who are smokers. Eighty-two percent 
of all girls surveyed in the 1975 American Cancer Society Sur- 
vey thought of adolescents as smokers rather than nonsmokers 
f2l6). In that same survey, the professions of teachers, execu- 
tives, housewives, ancJ feminist jeadeVfc were all characterized 
as smokers by approximately two-thirds of girls, with only doc- 

• tors and athletes considered nonsmokers. 

Heterosexual peer considerations may also be lmportant^Girl 
^mokers are very likely to have boyfriends who also smoke (72 
percent), compared with nonsmoking girls (27 percent) (216). 
Similar percentages apply to the fraction of all male,fnends who 
smoke (69 percenter girl smokers and 32 percent for nonsmok- 
ers). Yet girls are less likely?*{an boys to see smoking as a social , 
asset (37 percent versus 53(pertent) and they even consider it a 
drawback (52 percent girls versus 31 percent boys). 
The kinds of images projected by the people sh<ftvn in 

* cigarette advertisements may lend support to peer influences to 
smoke. <JirL smokers characterized sucrh people as attractive (69 
percent), 'enjoying themselves (66 percent), well-dressed (66 per- 
cent), sexy (54 percent), young (50 percent), and healthy (49 per- 
cent). 

* Prevention efforts armed at making actual statistics on smok-^ 
ing prevalence available to teens in order to correct the abov£ 
beliefs may help coilnter the advertising. Popular personages in 
various profession^ and lifestyles which girls mistakenly per- 
ceive a^smotcer-dominated could be recruited fn this effort. 

Scholastic Achievement and Aspiration 

Achievement in school has been one of thfe most frequently 
investigated correlates of smokiqg, with a study as early as 1923 
showing an association between poor school grades and spiok- 
t . ing 05,83,121,137,143,161,212). Two studies have reported this 
association specifically for girls (35,216). Comparing the three 
factors—parental smoking, socioeconomic status, and scholastic 
performance— Borland and Rudofph identified scholastic, per- " 
formance as the ^rongest correlate of smoking.in a sample of 
high school students (20). Studies of achievement, aspirations 
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and expectations in relation to. smoking have found ^hat re- 
duced motivation and lower aspiration are associated with a 
Jugher prevalence of smoking (3,33,101,130k Hifeh school stu- 
dents in college preparatory courses were far less likely to 
smoke than students in any other type" of curriculum (130), 
Smoking rates for boys .and girls preparing for college (9,0 per- 
cent and 12.0 percent, respectively) were 50 to 60 percent of 
those in other curricula ' 1m 3 percent of boy*, 20 1 percent of 
#rlsj. The ^ame trend was found in a previous study (216). 
Smokers are le*s involved in extracurricular school activities 
and have a higher rate of absenteeism (9,35,137). . 

These factors are undoubtedly interrelated with social cl^s^s 
and other factors, Sense of competency and sense of efficacy (or 
personal control) are linked tx> school achievement. Srfiok^rs 
have been reported to have less confidence that they can control 
what they will become 1 130). McAlister, et al. comment that high 
academic achievement is probably also associate^ with admis- 
sion into a peer group in whici^smoiong is not accepted (125), 
Furthermore, they state, "Educationally deprived young people 
may be somewhat less aware of the risks of* smoking, but they 
also experifcnfce more stress and greater pressure to adopt be- 
havid^ that signal independent and inaturity" (125), , 



Dynamic Personality Factors 

Up to this point, adolescent smokrng has been described and 
analyzed in terms of discrete variables, many of^which'afre truly 
not independent oJ[oneanother. From them, a*composite picture 
of the env ironment of the female smoker begins to emerge. Par- 
alleling the behavioral descriptors is- a seX of individual 
personality factors which lficlude attitudes, values, beliefs, and 
perceptions which relate the adolescent to the world around 
her. Vitally important are feelings of self-worth, aspirations and 
expectations for the future, and feelings of efficacy, competence 
apd the girl's vievy^f her own smoking behavior, " . ? 

Yankelovfch, et al. have provided a thought-provoking de- 
scription of the evolution in values whicl\has occurred 'over the 
^ast 20 years (216). Smoking is just one behavior which may 
have been "suppressed" social norms prescribing appropri- 
ate behavior for women in -the past t and which now m;ay be 
"disinhihited" in a very real sense. 

Accompanying this shift in sanctions on female behavior is an 
increase in expressed rebelliousness amohg girl smokers, which 
> was formerly more characteristic of boys. A higher per£entag# 
•of female smokers than nonsmokers are anrtoved bv "Experts" 



who define what is good for them (53 percent versus-34 percent), 
agree that 'there is too much regulation of people's lives (50 
percent versus 39 percent), and do notywant to folkriv their par- 
ent's \vishes regarding their behavior (almost 50 percent versus, 
26'percent) (21B). Factor scores of male and female smo&fs 
similarly reflect a more negative "feeling toward authority" or 
dislike <tf adult-imposed restrictions than those of rionsmokers, 
and are appr^ximately'equalfor both sexes (130). Clausen rjoted 
that girls who smoked were less acquiescent to their parents, 
more autonomous, and "strikingly higher in quest for power" 
than nons-moking guJs (33). 

The evolution in ^jfcies and sex-rcfle bel^Viors has resulted in 
soijne interesting differences between male and female smokere ' 
(216). The male smoker remains more socially uneasy, expresses 
^a greater need to be popular with the opposite sex, and consid- 
ers smoking mor'e of a social asset than the female srrfoker. The 
female smoker, compared with her norwrfnoking peer, is more 
likely to consider parties a favorite leisure time activity, to have 
a boyfriend, ^nd to have had sexual relationships isee also 1745. 
In addition, she is less likely to f£el nervous meeting new people. 
Finally, while she is more willing to admit that smoking is a 
drawback, she shows less acceptance than the male smoker of 
the stereotype that adolescents begin to , smoke cigarettes to 
gain peer acceptance and approval (130,216). Nonsmokers show 
the greatest acceptance of this stereotype and the one which 
describes the smoker as a "show-off (216), vvho believes that 
Smoking makes one look "cooT* or "grown-up." 
t In other studies of smoking behavior, self-esteem has Usually 
been investigated in tei;ms of the adotescent's self-confidence in 
interpersonal relationships. Srtiokifig is ego enhancing and 
facilitates social functioning (122,123). Thjs has been observ<N 
specifically among adolescent gjirls apd female undergraduates 
who smoke i (174,2l6). Smoking is correlated with a wish to be 
older (130), Both boys and girls who differed from the' norms of 
their high school peers on tests of self*-concept were more likely 
to smoke cigarettes as well as to use other drugs £95). 

Adolescent smoking has been consistently Correlated with low 
educational and occupational aspirations. In a review which in- 
deluded "locus" pf control" as a measured variable, Smith* con- 
cluded that smokers were moreexfernally oriented and felt that 
they had limited control over what Ijappened to them (176). 
Pflaum reviewed findings on the-positive relationship between 
smoking and feelings cff helplessness and hopelessness, ( 143). 
Adolescent smokers express less cfesire ar\d ability than 
nonsmokers to control future events— for example, to determine, 
what kind of person they^will become (130). Girls scored slightly 
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higher than boys on thus factor/ indicating a greater sense of 
future control. 

Finally, response to stress has bpen suggested as a basic 
dynamic in cigarette smoking 1 122h* Feelings of unattractive- 
- ness, a sense of incompetency and inefficacy in school achieve- 
ment and personal relations, limited opportunities for personal 
growth and tar future social and economic roles all contribute to 
stress in adolescence Changes in social settings, such as transi- 
tion frorrfelementary to jTinjor high-shool. which occur simulta- 
neously with physical and emotional changes must also be ac- 
knowledged. Theoretical formulations of lrfe-change events and 
their effects on health might also be worth considering in study- 
ing the onset of cigarette smoking among girls f-17). 

Prediction 'of Future Smoking Behavior 

In 1979, a longitudinal study was undertaken by the XaJ^onal 
Institute of Education involving the re-iAterview of 46.8 percent 
(N= 1,194; of th* 2,553 adolescents first surveyed in 1974 (130). 
In 1974, 152 respondents were smokers and 1,042 were 
nonsmoters. By 1979, 27 percent (X = 41) of the smokers had 
quit, while 73 percent (X = 1 1 1; had continued to smoke. During 
the same time period, 20.8 percent (X = 217> of the nonsmokers 
had t&ken up smoking,, while 79.2 percent'(n = 825) had not. 
Thus, tk% proportion of smokers who had quit was greater than 
the proportion of nonsmokers who had taken up the habit. How- 
ever, because the percentage of nonsmokers was much higher 
than the percentage of smokers, th&net effect was an increase 
in the percentage of the population who.were smokers (12.7 per- 
▼ cent to 27.5 percent). 

With each increase in age group, the proportion of boys who^ 
initiated smoking became smaller, so that boys who reached age 
17 or 18 as nonsmokers were not likely to start in the next five 
years. Only 15.4 percent did so, compared with 19.3 percent of 15 
to 16 year olds, and 21.6 percent of 12 to 14 year olds. For girls, 
the pattern is less clear. Fifteen to 16 year old nonsmokers in 
1974 showed the greatest proportion of initiators (27.1 percent) 
by 1979. In the 12 to 14 age group, 22.8 percent took up smoking, 
$nd only 14.7 percent in the 17 to 18 age group did so. 

Demographic and psychosocial relationships studied in 1974 
were reexamined in this group now aged 17 to 23. The influence 
of older siblings became less powerful than the influence of 
peeijfbut educational attainment was still inversely correlated 
with smoking status. 

Those smokers who had quit had a shorter lifetime history of 
smoking and were lighter smokers than those who were current 
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smokers in 1979. Of the former smokers, 24.7 percent said they 
had been smoking less than daily just before quitting]- and 
another 34.5 percent smoked 1 to 14 cigarettes per day. Only 7.6 
percent of current smokers report less than daily consumption. 
This suggests that the former smokes may have been less de- 
pendent (psychologically or physiolopklly) upon cigarettes and 
may have found givirig up the habit easier than heavier smok- 
ers. In fact, 50 percent of the former smokers succeeded in quit- 
ting on their first attempt, while 61.6 percent of current smok- 
ers had made one or more unsuccessful attempts to quit. 

These young smokers were concerned about health issues. 
Sixty percent of current smokers had made at least one at- 
tempt, and another 20percent would have been willing to quit if 
there were an easy way to do so. A greater percentage of young 
women than men (91.0 percent and 85.2^jfcent, respectively; 
expressed a concern about health effects W*smoking. The risk 
associated with oral contraceptive use and smoking and the 
-harmful effects'on the- fetus of smoking during pregnancy (130) 
may be responsible for this increased concern. Young women 
were more likely than young rn^vto say that all cigarettes are 
equally hazardous (33.7 percent and 25.9 percent, respectively). 

Multiple regression analysis was used to identify those ado- 
lescents most likely to take up smoking, and discriminant func- 
tion analyses were used to predict future smoking for each 
stage — nonsmoker, experimenter, regular smoker, and ex- 
smoker. The best predictor of future smoking behavior was the 
adolescents own perception of his or her future smoking behavior. 

The best predictors of 'future sm&king for never-smokers and 
experimenters were smoking by an olc^r sibling, scores on at- 
titude scales, and age. The chance that a nonsmoker will start 
smoking become smaller as the nonsmoker grows older. Once 
regular smoking was initiated, the variables of higher dosage, 
lower educational aspirations, friends who smoked, and lack W 
acceptance of the health risks of smoking predicted continued 
smoking behavior. ' * 

In summary, this study revealed that former smokers seemed 
more similar to experimenters than to regular smokers. Their 
smoking histories were shorter, and they had a lower dosage 
and did not have much difficulty quitting. Regular smokers, on 
the other hand, tried to quit or expressed an interest in doing so, 
and were bothered by the health hazards associated'With smok- 
ing. Five years previously, they were able to accurately predict 
their current smoking status. Smoking was also more likely to 
be a behavior of their older siblings aj}4 peers. And lastly, both 
educational aspirations and attainments were 16wer for this 
group. 



PREVENTION OF SMOKING ANP CONSIDERATIONS FOR 
FUTURE RESEARCH 

Prevention of the Initiation of Smoking . • - 

There are a number of ongoing interventions which attempt 
to prevent the initiation of smoking (34,58,59,125,198). These 
studies are directed at elementary, junior high, and high school 
students, and use an "inoculation** approach to prevention. Ex- 
posure to a small amount of information jibout pressures to 
smoke is accompanied by practice in copin^pknd assertiveness 
strategies. The main types of influences in Which students are 
instructed are peer pressures, parental modelling, and media 
pressures. Peer instructors are often used to maximize influ- 
ence. Compliance in self-reporting smoking behavior is in- 
creased by the use of physiological measures of smoking, for 
example, salivary nicotine or expired air carbon monoxide, 
which may or may not be analyzed for the entire subject sam- 
ple- I 

Dissemination of information about the health risks of snj#k- 
ing seems to be successful, at least on a superficial level. 
Ninety-six percent of all adolescents (and 91.6 percent of smok- 
ers) "strongly or mildly agreed** that smoking is harmful to 
health vl'SO). Percentages were similar for boys and girls, and 
k nonsmokefrs scored highe^r on all health-related questions tha^n 
smokers. Almost 90 percent of adolescent smokers (87.9 percent 
of boys and 89.9 percenj/of girls; "strongly or mildly agreed*' 
with the statement, "I believe the health information about 
smoking is true.*' Fishbein has pointed out, however, the poten- 
tial importance of the difference between strong and mild 
agreement with such statements, and the lack of direct personal 
attribution involved (63), Only 60 to 65 percent of adolescent 
smokers expressed strong agreement, compared with approxi- 
mately 80 percent of nonsmokers. Either reduction of cognitive 
dissonance by denial or actual lack of information may underlie 
this response pattern. Finally, a surprisingly high percentage of 
smokers feel (strongly or mildly agree) that it is all right to 
smoke if "you don't smoke too many.* 1 Or\ this item, fewer girls 
(25.6 percent) were willing to endorse this statement than boys 
(43.3 percent). 

Somewhat lower estimates of the acceptance of health infor- 
mation comes from the 1975 American Cancer Society (ACS) 
Survey (216)* Of all adolescent girls 74 percent agree that smok- 
ing is as harmful for women as it is for men, 71 percent agree 
that smoking is harmful for young people as well as for older 
people, 56 percent agree that it is not safe to smoke low "tar" 
cigarettes, knd 56 percent agreelhat smoking is as addictive as 
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illegal drugs. Comparable figures are not provided for boys, nor 
are the data broken down Jby smoking and nonsmoking 
categories. This survey further reports that 68 percent of the 
girls sampled were not warned about smoking by their doctors. 

Whiles^ percent of female smokers begarvjo smoke before the 
age of 13, only 48 percent attended an antismoking education 
program in school, and a mere 4 percent attended such a pro- 
gram in the sixth grade when they were approximately 12 years 
old. 

These statistics suggest that smoking education and coping 
strategies should begin earlier in schools ancUhould begin ear- 
liest for high risk groups. ■ 

Research Goals 

The best evidence suggests that female cigarette smoking 
rate's are declining. This chahg^has occurred in more recent 
adolescent cohorts— those born after 1962. National surveys are 
likely to underestimate true rales, whether school, household, 
or telephone samples are used. Drop-out, absenteeism, lack of 
telephone accessibility, and belonging to a minogty group all 
contribute to the sampling errors, which include under- 
representation of population subgroups whose rates are sub- 
stantially higher than the norm. Accurately rxieasuring these 
subgroups would enable scientists^p^ttey£arget interven- 
tions. Young black females appear to be o^such group whose- 
smoking rates well exceed the national average (33). 

There is good reason to expect the heaviest cigarette use and 
other "problem behaviors" among those segments of the adoles- 
cent population who feel cut off from socioeconomic opportunity 
and mobility. The review of correlates of adolescent smoking 
shows that many of the variables that wadict cigarette smoking , 
bear a remarkable similarity to ones identified as predictors of 
marihuana and/or other illicit drug us Jit is recommended that 
greater attention be given to models hi behavior and socializa- 
tion processes. / 

More prospective longitudinal studies neyl to be undertaken, 
based on varied samples of children. Data need to be collected 
about physipal and emo^onal status, psychosocial outlooks and 
attitudes, family and peer relations, academic and recreational 
activities, family and school settings, and family and residential 
background. This information must be gathered early in child- 
♦ hood to record significant socialization influences which pre- 
cede the onset of smoking behaviors and should be collected, 
frequently enough 40 record significant changes close to the 
tim^they occur. 
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TABLE 4.— Smoking parameters observed in Hamburg, Germany, in 1971 and 1974 

Puff Duration * Puff Interval ' froUl Puff Duratu 

'* Puff N urn' be r * ' (sec) (sec) (sec) 




1^71 1974 1971 1974 1971 ■ 1974 1971 197 



Men 10.2 10.9 L47 • 1.47 * 52.9 42.1 15.0 , 16. 

Women 10.9 13.3 1 31 1,17 46.0 * 40.7 14 3 15. 

All 10.5 11.8 1.41 1.34 , 50.3 " 415 14.8 15 

SOURCE Schulz, W. (167) * " , 
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Maintenance of Smoking Behavior 

' PATTERNS OF CIGARETTE SMOKING 

Smoking patterns differ between the sexes. SchuU and 
• Seehofer studied the smoking befiavior of male and female 
smokers observed surreptitiously in public places. Puff number, 
duration and interval were measured (167). Women were found 
to leave a significantly longer butt length (approximately 2 mm 
longer* and had shorter puff 'durations than men (Table 4). 
Howeve^, they took a greater number of puffs and, therefore, 
had the same total puff duration (puff number x puff duration;. 
These authors do not report gencfer data on inhalation patterns, 
which are crucial to determining dose. However, Creighton and 
Lewis reported no sex differences in puff volurfie in a smali study 
of the inhalation patterns of eight men and eight women (<39). 

Data on smoking patterns were collected in surveys con- 
ducted in 1964, 1966, 1970 and 1975 by the National Clearing- 
house for SnToking and Health* (NCHSj (£ee Table 5). In each 
survey a greater proprotion of men than&omen reported inhal- 
ing deeply into the chest and inhaling If most every puff. Men 
therefore may extract a greater dose of nicotine and the other 
constituents of cigarette smoke than do V^anen. H owever, there 
is an increasing proportion of women who report smojking their 
cigarettes "&s far as possible," in contrast to a decline in the 
proportion of men who reported this behavior (167,192,193,194). 
A slightly higher proportion of males reported letting "very lit- 
tle". of their cigarette burn withou^ smoking it: 1970, 20.6 per- 
cent male vs. 18.0 percent female< 1975, 20.9 percent ma le vs. 
18.6 percent female (193,^94). These changes are often a corre- 
late of heavier smoking. In sum, the observational data suggest 
that men and women have equal total duration of smoking per 
cigarette, and the national survey data suggest a larger propor-, 
tion of males inhale deeply. In general, rfien smoke in a mor/ 
hazardous way than do women. However, the smoking patterns' 
of woraen are changing toward "more hazardous" smoking (see 
Part I of this Report). 

In contrast to the minor changes that have occurred in th<?. 
way an individual cigarette is smoked, there have been sul-^ 
stantiaJ changes in* the percentage of both male and female" 
smokers who smoRe more than a pack per day (Table 6). A 
number of exf^lahations may be offered for these data: (1) mora 
%ghter than heavier smokers may be quitting, resulting in a 
mean increase in daily consumption, (2) continuing smokers, 
may'be increasing consumption, (3) smokers newly initiating 
the behavior may be smoking more heavily than already estab- 
© 1 
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TABLE 5.- Respondent-reported styles of cigarette smoking, current, regular cigarette smokers, selected 
categories, adults, United States, 1964-1975 





Male 


1964 - 
Female 


Male 


1966 

Female 


— t 

' Male 


1970 - 
Female 


Male 


1 975 

Female 


Inhaling deeply 


















into the chest 

£ Inhaling almost ** 
Vvery puff 

3. Smoking cigarette 


36 M 
6*3 1 


22.5<7, 

:>4"*8 


31 fWfr 
63 0 


52 1 


34 :w 

60 5 


17 5** 
47 2 


30 m 
58.5* 


16- 

50.7 


as far as possible 


15.9 


7 5 


13 5 


100, 


96 


10 4 


10.9 . 


12.9 



— — t» <jMt.Tuuiiiian t* lespu 

response was phrased ''deeply into the chest." 



2. In each the questionnaire response was "inhale almost every puff of each cigarette " 

A LrH !? JvC^ respontlent was asked to draw a hne on a d.agram of a cigarette, indicating the average length of the 

foTSSJlSnS? T. '"J" 70 19 J 5 the VCrbal response was smoking cigarette "as far as possible." The data 

SOURCE SftuZuT" K th0Se r reS r n ^ rttS ,n 1 d,Catm ? 8 d ' SCarded C ' Karette &*riength no greater than 20 mm. 
S>UUK(_k National ( leannghouse for Smoking and Heaitn (192,193.194) 
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TABLE e.^Estimates of the percentage of current, regular 'cigarette smokers who consume^ore than o'ne pa 
per day, adults, United States, 1955-1976 • , 



r 

* 

Year 

1955 
1964 
1965 
1966 
1967 
1968 
1970 
1974 
197.") 
1976 
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Supplement to Current 
Population Survey 
M7 y rs and over) 
21 cigarettes or 
m*>re daiiv 



Total 

2a 2 1 



21 6 
21 9 
2^4 



Health Interview 

Survey 
i 17 yrs and over) 
25 <. i^arettes o*r 
more daily 



1 IK years and over 1 

'Data pr«v,de<lH,y HoaJth Intyrvew Survey. National (>nt,r for Health Stall*., - 
'20 years and over, 

SOI'RCK t* S Department of Health, Education, and Welfare (!<*> 



•National ( leann^house 
for Smoking and Health 
<21 yrs and over) 
25 cigarettes or ' 
more dailv 



t Male 


Female 


Total 


Male 


^Female 


• Total 


Male 4 


25 5 

-# 

^^26 3 

2S 2 . 

,26 :> 


9 H 

15 7 " 

16 3 
**16 8 


i 

19 9 


24 5 


13 7 


25 7 
27 2 


32 % 4 
34 7 


s 




23 3 

24 7 2 


27 6 

30.3 


IS 1 
IN 4 


25 2 








25 3« 


30 X 


19 4 


, ^ 30 1 


36 0 



17 7 

16 9 

17 1 

'22.H 
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TABLE 7. — Estimates of the percentage of current, regular 
cigarette smokers among white and black adults, 
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hshed smokers, and (4; declining "tar" and mcotine contents of 
cigarettes may be leading to compensatory increases in number of 
cigarettes smoked in order to maintain nicotine dosage (198;. 
Regarding type of cigarette smoked, the 1975 NCSH survey 
* reported that more Women than men smoked filter tip-cigaf- 
ettes (all types), 90.6 percent v s. 79.3 percent. Women seem tp be 
innovators in'changing smoking practices. Sixt>-one percent of 
women and only 10 percent of men acknowledge changing 
brands ajJeast once, and ( v.omen lead the trend in adopting 
king-size, filter-tip and 100 mm cigarettes*. On the other hand, 
women smoke cigarettes almost exclusively. Cigars and pipes 
are currently used by 18 percent and 25 percent of men, Respec- 
tively, but by less than 0.5 percent of women. Less than 2 per- 
cent of women o^e\snuff or chewing tobacco compared with 2.5 
percent and 4.9 percent of men, respectively." 

SMOKING PREVAI<ENC£AND ETHNICITY 

Tha prevalence of smoking in the population varies noUonly 
with afee, sex, and socioeconomic status,' but also with race and 
cultural background. , . 

Table 7 presents smoking prevalence among white and black 
adults form 1965 to 1978 ( 198). Smoking has declined among men 
of both races, but prevalence has decreased only slightly among 
white and black females. Congruent estimates of prevalence 
and lower cessation rates among flacks have been obtained in 
Other studies (66,183,201). , 

Despite their greater prevalence of smoking, black men and 
women smote fewer cigarettes per day than jwhites (66,183). 

Black women may suffer the worst aspects of sexism and rac- 
» ism with respect to occupational opportunity and financial com- 
pensation. Cigarette smoking ma) be related to assertion, inde- 
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pendence, and rebellion 6r to identification with behavioral pat- 
terns of black males. Adolescent dynamics have been studied 
more than those of adults (se^the'section oh adolescent smok- 
ingcessation in this Part). Warnecke, et ah found that social and 
psychological correlates among black women are swnilar to 
those observed among white women (201). ' 
Friedman, et al. ^examined smoking prevalence among Asian 

'men ami women— Chinese, Japanese, Korean or unknown— 
from the Kaiser Permanence Health Plan and found a smaller 
percentage of cigarette smokers than among whites or bjacks. 
Asian women had the least frequency of current, established 
cigarette smokers,* 23.1 percent, compare*! to 39.2 frjrcent of 
white women and 42.1 pepcent of black women. As'ians were also 
the least likely to inhale among most age-sex groups of smokers. 
There were fewer cigarett^'smokers among Chinese than 

.among Japanese; this was particularly true for women and 
younger men (66). - . * 

PHARMACOLOGICAL EFFECTS OF SMOKING 

One or more of the constituteYits of cigarette smoke may play 
a role in the maintenance of smoking behavior and help account 
for the.diffkulties many individuals experience when they try 
to quit smoking (198). ' 

Nicotine * 

Nicotine is absorbed rapidly from the oral and intestinal mu- 
cosa, Jungs, and skin. It is distributed throughout the body and 
is metabolized by several organs, including the liver. It is then 
rapidly cleared, primarily through the kidney. Nicotine has ef- 
fects on several organ systems, including the autonomic ner- 
vous system, voluntary muscles, stomach, intestines, he&rt, and 
brain. Most of the pharmacological actions of nicotine are 
thought to result, from its interaction with receptors of 
cholinergic nervous systems. Analysis of the physiological ef- 
fects of nicotine is complicated by the abundance of those ef- 
fects. Many organs receive input from several neuronal systen^ 
whic'h are altered directly/pr fndirectlv by cholinergic activity. 
Furthermore, the effects of nicotine itself depend both on the 
dose and on the time course of drug administration, brief expo- 
. sure or low doses cause excitation of cholinergic systems, while 
long exposyre and high doses result in mlfibjition a nd paralysis. 

Peripheral Effects ' % 

Nicotine produces a variety of changes in the autonomic ner- 
vous system 'due to simultaneous effects on both'sympathetic 
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and parasympathetic system*. The end result is an increased 
heart rate and blood pressure, cold, clammy skin, increased acid 
production in the stomach; increased intestinal activity; and 
biphasic^angefc in salivation, with an initial increase flowed 
by a decrease. Nicotine also increases respiration. 

Central Effect* 

Nicotine produces tremors and causes water retention by /a 
central effect on antidiuretic hormone release. NiCotine- 
induced nausea and vomiting reflect a complex interaction be- 
tween central and peripheral effects. To date, no specific ejffects 
on complex emotLons and behaviors have been demonstrated. 
Animals wilT self-admin ister nicotine under certain circum- 
stances, indicating that it may have pleasurable effects. 

A Possible Role for Nicotine in Smoking Maintenance 

A strong argument has l&en made for classifying smoking as 
an addiction, with ni£otinJWpi the leading candidate for tfie ad- 
dictive agent. Inhalation of cigarette smoke offers an effective 
way to administer* nicotine. Absorbed rapidly, it travels as a 
highly concentrated bolus through the heart and directly to the 
brajiVand is then rapidly cleared. A smoker w r ho smokes one 
pa/k per day can average around 70,000 such nicotine "injec- 
tions" per ye^r. In behavioral terms, smoking has many poten- 
tial conditioned stimuli, ranging from the taste, sight, and feel 
of the cigarette itself, to the many' social settings in which smok- 
ing takes place.' If nicotine were a strong unconditioned 
stimulus, particularly when inhaled, then it would be easily un- 
derstandable that smoking can become a remarkably persistent 
habit through connection of this unconditioned stimulus with 
the many associated stimuli: 

Although nicotine has effects on essentially all major organs 
in the body, including the brain, the role of those actions in 
maintaining the smoking habit remains an important but unre- 
solved area of research. 

The nicotine hypothesis of smoking states that the phar- 
macological actions of nicotine are "reinforcing. 0 The most 
likely site of this rewarding or reinforcing action is the brain, 
with the precise locus' of reinforcement not yet determined. In- 
haling smoke insures rapid delivery of nicotine to the brain. It 
takes approximately 13 # .5 seconds for an intravenous injection 
of nicotine in the arm to reach the brain, but by inhalation, the 
delivery time is 7.5 seconds (158). The plasma half-life of nicotine 
is approximately 30 minutes, and the pack-a-day smoker lights 
~' 8 a . 
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up approximately every 30 40 minutes of the day. This 
suggests that the smoker/s attempting to maintain a constant, 
level of nicotine. 

The nature of the reinforcing effect is sometimes described as 
an alteration of arousal. Stimulation may be subjectively expe- 
rienced as increased alertness, a facilitation of .concentration, or 
an aid to continued efficient performance in fatiguing tasks.' 
Sedation, on the other hand, may be experienced as a tran- 
quihzing or calming effect or as a reduction of some dysphoric 
state, such as anger. Smoking has been described as distinctly 
pleasurable following a meal or accompanying xanthines (coffee 
and tea) or alcohol. Pharmacologic and psychologic components 
to the,se subjective reports'are beginning to be identified (70,78). 
\ There is extensive literature describing kcute and chronic 
nicotine administration in animals including a limited number^ 
of self-aflfninistration models. Tolerance to nicotine has also 
been. described (81,88,112). , ' 

A number of studies have examined the hypothesis that hu- 
mans sel-f-administer tobacco in order to obtfin nicotine. 
Studies have also examined compensatory adjustments in the > 
numbef of cigarettes and manner of smoking by subject in re- * 
sponse to- experimentei^in'du^ed increases or decreases in 
cigarette nicotine content, cigarette size, availability, or sup- 
plemental nicotine administration. Chewing gitm containing 
nicotine, nicotine tablets, intravenous nicotine an]] central or' 
peripheral nicotinic blocking agents have been used to supple- 
ment or block the effects of the nicotine absorbed from the 
smoke. A titration effect is said to occur if subjects change thear 
cigarette smoke intake in the appropriate direction in response 
to these experimental manipulations. 

A modest amount of compensation has usually been demon- 
strated (79,158). Smokers seem to titrate along the nicotine, 
rather than the "tar" continuum but an optimum ratio of nicotine 
to "tar" probably exists fq>r effective delivery to the lung: Experi- 
ments involving the intravenous administration of nicotine 
have been inconclusive, with both positive and negative effects 
on the, suppression of .subsequent smoking having been ob- 
served. When compensation occurs, it is seldom complete. This 
may be dye to a number of factors. (1) the inability to accurately 
measure the smoker aad/or nicotine dose delivered to the sub- 
ject; (2) technical problems rri experimental design (79,198)* (3) 
secondary reinforcing effects of smoking which mask titration; 
and (4) the fact that people may'smoke for reasons other than 
regulation of nicotine level. • ^ 

Some have even suggested that nicotine controls smoking beha- 
vior only at the extremes, and then as an aversive agent (163). 
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Tou much smoking might lead to such high serum concentra- 
tions of nicotine that toxic effects encourage lower , intake; 
and toe little smoking or smoking of .low-nicotine cigarettes 
could lead to such low concentrations that withdrawal side ef- 
fects encourage resumption of smoking. This hypothesis states 
that, between those two extremes, other factors such as psycho- 
logical and social pressures are far more influential in deter- 
> * mining smoking patterns. 

Differences in Nicotine Metabolism 

The metabolism of nicotine may be different in men and 
women. Measurement of nicotine ancT cotinine (the principal 
metabolite of nicotine) excreted in the urine after intravenous 
administration of nicotine hydrbgen tartrate suggested dif- 
ferences in metabolism based on sex and smoking statiy (73). In 
nonsmokers, men excreted less nicotine but more cotinine than 
women, suggesting greater initial metabolism among men. 
However, there were no clear differences- between male and 
female smokers, 

Schievelbein, et al. studied nicotine and cotinine excretion in 
both regular smoker's and nonsmokers after'they smoked 
cigarettes with differing tar and nicotine levels. (165). Women 
excreted significantly lower amounts of nicotine and cotinine 
compared vftth rVien for three of the four brands tested. The 
gerider difference was found for the excretion of nicotine and 
cotinine when tested separately and together. The number of 
cigarettes smoked per day did not differ between the sexes, but 
the carboxyhemoglobin (COHb) levels, which are often taken as 
a correlate of depth of inhalation, w^ere lower in the women. The 
female subjects, therefore, may have received a lower dose of 
nicotine because of a different smoking pattern. 

SMOKING AND STIMULATION EFFECTS 

^he literature suggests that women are more likely to smoke in 
situations of high arousal than low arousal and when experienc- 
ing "negative affect" 059,96). The effects of smoking, which are 
often perceived as tranquilizing, might then be sought as a 
major coping mechanism. However, it can als.o be argued that 
the stimulant effects of nicotine, which are usually considered 
the predominant central nervous system action, might be 
equally useful as a mobilizes These related and commonly held 
beliefs will be examined income depth. 

Fmin69) studied British male and female employees in a 
psychiatric institute, they ranged in age from 28 to 50. Subjects 
rated the strength of -the desire io smoke .in 22 hypothetical 
O 0 / 
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situations. The 12 high-arousal items involved either emotional 
strain and anxiety or demanding mental activity; the ten "low- 
arousal items concerned boredom andffilaxation or repetitive 
tasks and physical fatigue. A factor alialysis of the entire ques- 
tionnaire and t-tests performed on male versus female scores 
for the most extreme situations on the continuum led Frith to 
state that men had a greater desire to smoke in situations in- 
ducing boredom and tiredness and women had a greater desire 
to smoke in stress-inducing situations. However, men rated the 
desire to smpke significantly higher than did women on all three 
°L^ e ques » tions ^presenting low.arousal situations,* whereas 
w*men rated the desire' to smol^ significantly higher on only 
one of the three questions representing the high-arousal ex- 
treme of the continuum (69). - / 

Using Frith's questionnaire, Barnes and Fishlinsky were un- 
able to replicate his findings in a sample of Canadian under- 
graduates (12). Within the male sample, there was nonsignificant 
relationship betweeh desire to smoke and 'the arousal value of 
the situation in the question, and female subjects indicated a 
greater desire to smoke in the low-arousal {situations. The au- 
thors point out the possible importance of sampluig differences. 

Elgerot studied light, medium, and heavy smokers in an at- 
tempt*^ control potential differences in inhalation patterns be- 
tween fnen and women (cited bjfrrith as a possiblejexplanation 
for his results) (57). Subjects werfe Swedish university students. 
The 42-item questionnaire was similar, but not identical, to 
Frith's. There was no gender difference for low-arousal situa- 
tions. There was no sex difference in the light and medium 
smoker subgroups, jM womeTn in the heavy smoker subgroup 
expressed a greater desire^to smoke in stress-inducing circum- 
stances. / 

' Russell and his colleagues devised a 34-item questionnaire 
covering a wide variety of smoking motives. It was adminis- 
tered to 175 norrr/al smokers and then subjected to factor, 
analysis (160). Six factors, representing six types of smoking, 
were identified. Women scored significantly lower on what was 
termed "sensorimotor" smoking, and significantly higher o~n 
"sedative" smoking. Thus, the sex difference- on "sedative" 
smoking ^reduction of arousal) was supported. ^ 

Ikarjl and Tomkins (96) found evidence that women smoke in 
situations involving negative affect. Negative affect smoking is 
defined as smoking which server to reduce unpleasant feelings. 
It includes smoking to reduce the dysphoric feelings accom- 
panying rejection by a social group as^well as smoking to satisfy 
a craving for a cigarette (i.e., deprivation negative affect). Posi- 
tive affect smoking involves the arousal of pleasant feelings. 
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Fur exarrfple. .smoking fiom cunu.sjty would be classified this 
wa\ becau>e of the feelings of excitement -and interest gener- 
ated. Ikard and Tumkins showed two film*, one intended tu 
e\uke positive affect la slapstick comedy), and anuthei to evoke 
negative affect la documentary on Nazi atrocities) tu college 
st indents who smoke. To he .characterized as either positive- or 

* negative-affect smokers, the subjects had to smoke during the 
appiapriate film and indicate a congruent mood on an affect 
checklist The majoi finding was that percent of the female 
sample of In subjects exhibited solely negative-affect smoking 
compaied to*onl> W percenfof the sample of 39 miles. While 80 

* pel cent of the females indicate^ that t+iey were likely to smoke 
^\n positue as well as negative-affect conditions, their behavior 
did nut match the self-i epoi t in this experiment It is difficult to 
determine if the en vn onmeht of th e experiment altered normal 
heha\ior patterns, oi if perhaps smokers are not accurate }n 
describing the types of situations in which they smoke. * 

Nationwide suiveys conducted in 1964, 1966, and 1970 also 
suggested th^t a highei percentage of" women than men are 
negati\e-affect smokers and, that little or no difference^exists 
between men and women in the percentage who are positive- 
affect smokers (192,193;. A greater percentage of women cur- 
rent smokers endorsed the statement, "It relaxes me," (192). 
This supports the hypothesis that reduction of negative affect is 
a more important factor fur- women smokers. The statements 
assessing positi\ e-affect smoking did not show a clear gender 
difference. In 1964, slightly mere men than women endorsed the 
statement "enjoys it" as a reason for smoking, but in 1966 there 
was no difference between sexes aijd in 1970 slightly more 
female than male current smokers agreed that "cigarettes are 
pleasurable" (79.6 percent of women versflj.s 77.0 percent of 
men). 

To summarize, smoking affects arousal; it is not known| 
whether women smoke to maintain a given arousal level, to 
change that level, or to adjust aphysical blood level of nicotine.. 
There are a number of studies which suggest that women use 
cigarettes more in high^rousal situations than do men. Studies 
which combine self-report with experimental situations provid- 
ing a good approximation of natural smokyig conditions are 
needed to shed some.light on the vkhdity of evaluation by ques- 
tionnaire alone/ * / 

Kmokfflfi^f 'essatiop 

There is an. assumption irt the treatment literature that men 
have greater success tjian w(>men ? rw N cjuitting smoking. The. 



basis of thisassertioA lies partially in the demographic analyses' 
of cessation rates and partially in tfie literature on smoking 
cessation clinics and experimental programs. 
* This section ^pre^nts the results of both demographic and 
experimental analyses of smoking cessation. A critical ap- 
praisal is made of the relative success of men and women in 
giving up smoking and in remaining ex-.smokers. Psychosocial 
. and behavioral factors relating to abstinence and difficulties 
encountered in quitting are ' discufesed. Finally, recom- 
mendations are presented for treatment and' future research. 

DEMOGRAPHICS 

^The quitting rates of smokers*are calculated by dividing the 
number of former smokers by the number of ever smokers 
within each, relevant demographic category. The following 
statistics are taken from the 1975 U.S. Department of Health, 
Education, and Welfare (USDHEyW) survey on Adult^Use of To- 
bacco (194). Former smokers are defined as those who oQce 
smoked but no longer do so. The. term "former smokers" in- 
cludes botj^ those who have quit on they own and those who 
have received outside help. Quitting r.ates\ of women lag behind 
those of men, for each category reviewed. 

Age v * 

The USDHEVV tables divide adult age groups into six 
categ@ries:^ges 21 to 24, 25 to 34, 35f to 44, 45 to 54, 55 to 64, and 
65 and over (194). There is a trend toward increasingly larger 
percentages of former smokers in each successive age group £pr 
both men and women. However, within each age group, the per- 
centage of smokers who have quit is higher for men than itas for 
women. For example, in the youngest age category, the per- 
centage of fenrale smokers who have quit is 22.6 percent while 
that for mgJes is 27.9 percent. For a middle-aged category (45 to 
54), the female and male percentages are 32.0 perc^ and 46.7 
percent respectively. In the olde&t age group,. Sljiercent of 
female ever smokers are foimer smokers, whereas the percent- 
age is 60 percent for males. Bosse and Rose state that the 
sex differences in quitting are vanishing at younger ages, but 
v Dickon- argues persuasively that^ the absolute amount of con- 
vergences small, and tj?at men remain substantially more 
likely to stop smoking than women (21,45). 

Education t i 

Higher levels of education are associated witft higher rates of 
quitting for both men and women. Among those with a college 
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TABLE 8.— Most frequentl} endorsed reasons for resuming 
stroking: Fall 1964 and Spring-1966 household 
interview survey, w responses of current smokers 

' " ' — i ' ; 3r- 

" Q Peuple jjiu-e all *»urt^ of reasuns fur either nut being able to ur'nut wanting tu 
sta£ uff cigarettes What were yt*ir reasuns fur guing back tu cigarettes 0 
(Asked if made a serious attempt to>stop smoking ) , » % 



•1 



Current Smokers 



1966 



Selected total . 

No will power ' 
' TxrenK^s me 
, Enjoys it » 



Ffelps keep weight dow r n 
Smoke to be sociajble 



M 
F 



M 
F • 

M 
F 

M 
F 

M 
F 



• ?o:> 

5-12 

*£91 
209 

■ 212 

24;> 

144 

102 

65 

*98 
70 



.).*> » 

;>0 6 
as © , 

19 5 

168 
2^9 

114 

9 5 

5'1 
7 0 

7.7 
6 5 



77^ 

5*8 

191 

1X1 

192 

90 

40 

57 

43 
46 1 



54 9 
y <. 1 

19 8 
.18 &• 

12 9 t 
18 6 ' 

8 7 
8.7 

2.8 
5,-3 

? t 
4 5 



NOTE. Mure than une answer was allowable for each respondent. 
SOURCE. U.S. Department of Health, Education, and Welfar\U92) 

education or*higher, 52.1 perceT*t of the men and 48.1 percent tff 
trr^wQTneu who have ever smoked have quit. -For all otherjevere 
of educatioji, 40.5 percent of men smokers- atfiif 31.3 percent oun 
Vrumen smokers have given up smoking. Although t?ie discrep- 
ancy is les^ in the most advanced education category, the per- 
centage of female quitters is smaller at both levels of schooling'. 

\ \ . A fc 

Income^ 

Higher levels of income are a^>ciated in both sexes with 
Higher r^tes of cessation. For those ever smokers with incomes 
under $10,00& the rates^6f quitting for men and womeijare 34.7 
percent and 3(h3 percent respectivejy. For those with incomes of 
$10,000 or above", the rates are 45.7 percent for men and 36.2 
percent for women. Quitting rates of men exceed those of 
women for all but one ($5,000 ^> $7,499j of t\$e «even income 
levels .* 

jfcr ■ % ■ 

Occupation 
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There is a, difference of only 7.6 percenta^|^^i^1js between the 
proportion of male and femalk quitters in«we* category of pi\o-. 
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■ fessional, technical, and kindred workers, with the male quit- 
ting rate at 49.4 percent and the female Quitting rate at 41.8 
-percent. A^dramatic increase in'this'difference occurs, however, 
apnfong managersjjjfficial's.'ahd proprietors. In thisQ:ategory the 
quitting rate foifmen is 47. 1 percent and that for wojpen is'only 
26.5 perce^T Among sales and clerical workers, 40.1 'percent of 
the men and 25.8 percent - of the women have quLt. The quitting 
rjjfe oi homenrakers (33.9 percent) is in the mid range of -the 
rates, for women in other occupations. 
In general, then, women are quitting at lower rates than men • 

„ 'across the. major demographic categories. 



PSYCHOLOGY OF CHANGING SMOKING HABITS 

' A two-year follow-up of over 500 former smokers identified m J 
the 1964 nationwide survey, provides Support for the demo- 
graphic data showing higher proportions 6*f ex-smoker&«&iong 
males than females (56). Meh f were, significantly moreTikely 
than women to remain Successful abstainers.. Men and women 
made approximately fhe same number of attempts to quit, and 
current s-mokers made more attempts than former- smokers 
(168). Furthermore, successful quitters have usually made at 
least one abortive attempt to quit before succeeding. A survey 
of young women, aged 18 to 35, revealed that light smokers had " 
the greatest ^cess in stopping smoking (216). This finding is 
not entirely consistent with.that of Eisinger (56) t however,' who 
reported that long-term smoking was a predictor of successful 
abstinence. The difference in study samples may account for the 
lack, of "fit ' of the two results, ai> Eisihger's survey included all 
adults 21 ye-ars of age a"nd older. The "reinterview" (follow-up) 
aspect of Eisinger's study gives further credence to his conclu- 
sions since they are based on data actually obtained at two 
points in time. ' ' *\ 

Those factors which consistently seem to differentiate be- 
tween thos.e who ca v n quit or reduce intake and those who can- 
not are: the presence of strong motivation and commitment to 
change; the use of behavioral techniques; and the availability of . 
social support. Those who successfully cuii£ or reduce smoking 
use benavioral techniques such as'subaAyting candv antf gum 
for eigangfe*, and some form of self-jjMjkment o'f desirable 
behaviors to maintain*abstinence (llOT||ifuccessful reducers 
tfSe behavioral techniques more vonsfetently and for a longer 
period of time than those who fjailtfo reduce smoking (140). Suc- 
cessfuUuitters experience cravings when theystop, but the use 
of substitutes seems partially to alleviate these feelmgs (139). 
Furthermore, those^smokers who do reduce intake are more 
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motivated and committed to personal change (140), and long- 
term abstainers have more confidence in their ability to renjain 
ex-smokers <56>rSuccessful reducers receive more positive rein-, 
fercement from others and the best known acquaintances of 
successful abstainers are former smokers (56,140). mirne^ke, et^ 
al. reported female relatives to be the primary role models for 
women who quit smoking*(201). } * 

TREATMENT STUDIES , 
Most smokers who attempt to quit do not seek outside help to 
stop smoking. The population that seeks treatment may be one 
that experiences severe difficulty in giving up smoking. 
Thirty-nine treatment studies on smoking have reported suc- 
cess rates forjnales and females, and have used the criterion of 
total abstinence. Two exceptions were made for program^ that 
reported -'success" in terms of 90 to 100 percent reduction. 

The studies reviewed here fall into five categories of treat- 
ment, education, physician advice, pharmacotherapy, 
psychotherapy, and behavior mocfrrfcation (Tables 9-13). The 
categorization is, by necessity, only a rough separation of 
treatment modalities. Evaluation of the gender difference ques- 
tion, however, does not rest directly on the categorization 
schema. 

Many of the studies listed in the tables did not report significant 
evaluations for male/female quitting rates. Therefore, a chi ( 
square statistic or Fisher exact probability te^t was calculated 
wherever sufficient dafa were available. Because of the limited 
number of studies identified for analysis and the often limited 
sample size, results of borderline (0.05 <^p v0.10) and acceptable 
(p <v0.05> levels of significance are reported for the^reader's infor- 
mation. * 

The end-of-treatment cessation raj*s are high for all types if 
treatment, but the maintenance of cessation tends to be rpuch 
lower. In 1971, Hunt, et al. demonstrated that recidivism curves 
of heroin, alcohol, and smoking are almost identical, with long- 
term cessation falling off steeply from the end of treatment (94). 
Within three months approximately 35 percent of successful 
quitters are still not smoking, and by one-year, the figure is 
Closer to 20 percent. In 1978, another reviewer .cited virtually 
J the same figures (147^. There have been reports of improvement 
in techniques for obtaining abstinence and in maintaining it, 
using rapid smoking (an ^versive conditioning technique), hyp- 
nosis, and group thjiPSfpy. The long-term cure rates of 60 percent 
or higher at six months claimed in some studies have not been 
reproducible in other settings. The smoking cessation literature 
has been recently reviewed in detail (80,147,168,198). 
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Across all treatmen.ts, women have more difficulty,giving up 
smoking than men, both at the end of treatment and at lobg- 
term points of measurement. N T o studies have beeri^e ported in 
which women do significantly better than men^eriffof the 



i!!! r „! t ^i e !- Sh0 ^ high . er abstinen*Se.rata€y mrfut many 



. • ° — ^ ai^'u.v men, [Jul many 

show no difference. Results in the tables are based primarlly-on 
those who complete treatment programs. Attrition rates are 
very difficult to evaluate because most stud,es do nof discuss 
the issue of subjects who drop but of treatment - 

Because of the emphasis placed o^therole of physician adv,ce 
•n .ncreas.ngjmoking education and promoting cessation, an 
estimate of its- effectiveness , s rWvant/ From retrospective 
data, it is est.mated that 35 percer^of people who have been 
.advised by a doctor either to quit 6r*to cut down sharply actu- 
ary do quit (139). Twenty-five percen^of those who have not 
talked to a physician about smoking quit, and only 12 percent 
who have been told by a physician that' it was permissible to 
continue smoking quit. • . If 

The prospective treatment literature ^elds Varying eii- 
mates of the impact of physician advice. Ten to 25 percent' of 

naz? n f 6d by - a P h y sician t0 ^ o\ cut down actually do 
so (198). Gender does not seem to exert a pabular influence 
Ihe primary variables associated with the ability to quit after 
physician admonition were go^od psychosocial assets, psycholog- 
ical stability, and the ability to verbaTize depression (54) 

Success in treatments general seems to relate to personal ' 
characteristics. A shorter smoking history »nd lower cigarette 

nnTiTCVY 130 , prediCt a greater likeli hood oT cessation 
(104,144,204). In addition, those subjects most likely to succeed 
in treatment are highly 'motivated, believe they will succeed 
and are confident of their ability to stop smoking (82,136 187) ' 
. 0ne prou P of women that seem^to have great difficulty in 
giving up smoking in treatment is homen&kers. Homemakers in 
the age range of 18 to 35 tend to be heavy smokers, and heavy 
smoking is one predictor of failure in treatment (216-). Kanzler, et 
ah found that homemakers were ^"'successful at quitting, par- 
ticularly at long-term follow-up (Y04). however, as. previously 
discussed, homemakers have qyit rates in the mid-range of 
those of women in other occupations; therefore, the difference 
may apply only to those homemakers who seek help through 
treatment programs. ' 

Wilhelmsen found significant male/female differences in 
treatment success rates and stated lhaj./the poorer performance 
of women related almosrt exclusively to the unsuccessful results . 
of homemakers (209). These wom W explained that .cigarettes 
served as companions and they, reported the difficulty's of being 
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o TABLE Education-Smoking cessation treatment results by sex 

00 



Percent Abstinence 



Study 



Treatment 



End-t>f- Six 
Treatment Months 

(9c ) (9c ) 



Long Term 

(9c) 



1. Guilford, 1967^ (82) Five-Day Plan* unaided 

Aided • 

2. Peterson et al , Five-Day Plan * ' 
1968** <141) 

3 Berglund, 19f>9** (4) Five- Day Plan 



75M 

100F ' 

82M* ; 

91F 

134M&F 7^M&F 

895M&F 8TM f 
84F* 



23M \ , 
12F K 

27M 
29F J 



19M (18 mo follow-up 
19F on 121 Ss) 



32M 
27F 



!M I 0 31M \ . tA 1Q 
F f 2 23F ) 1(4 - 18 ™-> 



4 Delarue, 1973 (44T 

5 Danaher" et ah, 
1978+ (41) " 



-A 



^Education, small groups 472M&F 
Education; skill training group 1 1 F 



50 (of 8 Ss 
finishing 
treatment) 



34M (12Tmo) 
21F 

50 (9 mo ) 



6 Ochsner & Damrau, 
1970 (136) 



Pamphlets* 



20M 
33F 



85M| 
52F / 



7 Pyszka et al , 
1973** (146) 



American Cancer Socfcty Clinics 131M 

223F 



39M&F 



28M (LS'mo.) 
20F 
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TABLE 9.-Education-Smoking cessation treatment results by $ex-^Continu 



tinued) 









t 


Percent Absti 


nertce 


Study , . 

: / , 


Treatment 


N 


' End-of- 
Treatment, 

'{%) / 


Six 
Mon-tfjs 
(%) 


Long Term . 


8. Kan?ler et al., 1976 U04) 


Smokenders ^ 


210M 
343F 


7om v 

69F 


% ' 


30?} 1(48 mo '> 


9. Dubren, 1977* (53) 


, T V. spot£ 


92M 
218F 


15MK 
7F / 






l p <0.05 w ' . 



2 0.05 <p<r0 10 

•Success = 90-100% reduction in smoking x 

t '^ ltS bas « d ° n!y 0n those completing treatment or contacted foVoHow-u* 
♦Pregnancy intervention study ^ R 
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TABLE 10.— Physician advice — Smoking cessation treatment results bv sex 

\ Percent Abstinence 



Study 

1. Burne. 1969 (27^ 

2. Handel/ 1973 (87; 



3 Burnum. 1974 (28) 

4 Banc-*t ai . 1976 (112) 

5. Donovan, 1977**49) 



Treatment 
\frf) advice to resp dis pt^ 



Anti*smok^i^ message in 
med exam 

i 

M I) advice , 



M D advice 
fsprjnt quitters) 
(intervention) 
(control) 

M D advice 





{<y f j 


66M 




2*F 




45M 




55F 




84M 


29M 


40F 


18F ' 


134F 




24 


83 


63 


14 


47 


14 


552F * 


f W7, 




reaction 



End-of- 

Treatment Six Months Lon# Term 



ViM 
32F 



1 (3 mo > 



38M 
11F 



1 i 12 mo ; 



V 0 05 

* Pregnancy intervention studies 
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without adult company all chay and .of.being deprived of outside 
activities as obstacles to giving up smoking. Cigarettes have 
also been 'described as a means of temporally partitioning the 
day, of achieving physical autonomy from children, and of pro- 
hiding role differentiation (74). ./ * 

Frieze, et al. reported women fyce more life stress than men 
and have more symptoms of psychological distress (68). Waters 
reports tftiat women show more overt signs of neuroticism than 
men (203). Furthermore; he- fmds an association in women be- 
tween degree 1 of neuroticism* and amount smoked. Burns also 
found that female s^ndkerstiad higher neuroticism scores thaa did 
female nbnsmokers. N*o such differences were foOnd in men (27). 

Some studies have shown' that women who smoke are both 
more^uhject to psychological stress and more outgoing than 
women \ho do not smoke. In a prospective study on women and 
smoking. Cherry and.Kiernan measured personality traite in 
young women before the onset of sacking (31). They found that 
smokers had high neuroticism and! extroversion scores before 
taking up the habit. They add that current women smokers are 
more extroviefrted and also more neurotic than nonsmokers. 
There is evidence that women smokers are more'indepehdent- 
mindec^ assejtiye, self-opinibnated and forthright ( 151,216). The 
latter authors report that womeYi smokers are^also charac- 
terized by apprehension and tension, and that these character- 
istics are related to an inability to give up smoking. # 

The presence of psychological distress has also been shown to 
affect the success of women in. treatment. Peterson, et al. found 
that, while 23 percent of the men who had, participated in a 
smoking program cited nervousness as the principal neason for 
resuming smoking, .43 percent of the women cited this reason 
(141). Russell reports tha/ the presence of depression was re- 
lated to dropping out ofUreatment, and that depression was 
more frequent and severe among the women in his sample < 156). 
In a later study, Russell foundthat within the treatment group, 
women h^d worse psychiatric'adjustment scores than did men 
(159). Furthermore, although the degree of psychiatric adjust- 
ment did not differ between male treatment successes or fail- 
ures, treatment successes amo/Tg 'women were significantly 
more likely to have good adjustment scores. Rode found that 
success in a smoking withdrawal program was related t6 lack of 
tension and apprehension for women (150). That smoking mAght 
indeed act as, a method 6f coping with psychological and social . 
stress is illustrated by the fear reported by many women that 
they will engage in symptom substitution— specifically 
overeating— if they stop smoking U4.23.27). It is also prAsibfe 
that underlying stress in women impedes the strength of the 
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TABLE 11.— Pharmacotherapy — Smoking cessation treatment results by .sex ' : 

; 

« ' « v Percent Abstinence 



Study 



1 Turle, 1958* (191) 



Treatment 



Hydroxyzine 



End-of- Six 
Treatment * *^pnths Lonfc Term 



23F 



' 4F 



2 Whitehead and 
% Davies, 1964 (208) 



Methylphemdate 
Diazepam 



3 Wilhelmsen, 1968 (209; Methylscopolamine 

tranquilizer 

4 Wetterqvist, (207) Methylscopolamine 

1973* (206) 



5 Amdsson, 1971* (5)* 



6 Merry and Preston, 
1963* (127) 

7 GolledKe, 1965*. (72) 
8. Ross, 1967* (152) 



Anticholinergics, 
Group aversion therapy 



Lobe line 

Lobehne & placebo 

Lobehne 
Amphetamine 



10M 
6F 



20M 



291M 
200F 

192M 
98F 



1 50M 
- «50F 

45M 
3 IF 

19M 

8F 

728M 
745F 



0M 
OF 



(12 mo ) 



56 M 
41F 



1(12 mo) 



50 M I 
33F I 



85 M 
85 F 



29 M 
32F 

1 63M 
73F 

40M 
29F 



19M , 10 . 9M iC L 
12F (12moj 9p m mo 



48M 
22F* 



1 (12 mo ) 



21 M 
12F 



1 (10-57 wks ) 
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tXBLE 11— Pharmacotherapy— Smoking cessation treatment 

/ 



Study , 



1/ 



9. Schauble et al , 
!Sfe7» (164) ' 



10. Westet al.. 



1977* (204) 



Treatment 



Lobeline 
Amphetamine 

Lobeline, amphetamine 
and education 

Lobeline, amphetamine 



results by sex— Continued 

Percent Abstinence 



reatment Months 

(%) (%>) 



*33M. 
35F 



, 18M 
26F - ] 1 

14M 57mJ 
17F b 26F 

255M 



288F> 



43 M 
33F 



Ml 



Long Term 



22.0M 
13 4F 



1 (60 mo. 



l p <0 05 



♦Results based only on those completing treatment or contacted for follow-up ^ 
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TABLE 12. — Psychotherapy— Smoking cessation treatment results tt> sex i 



4 

Study 
1 M*es, 1964 (129) 



Treatment 
Hypnosis, discussion 



2 Mann an<i Jams, 1968 (119) EmotionaMrble-ptaymK 

3 Streltzer and Koch. 1968 (185) Emotional role-playing 

4 Lichtenstein et a) . 1969 (115) Emotional r^ole*playin£ 



5 Fee and Benson, 1971 (62) 

6 Bozzetti, 1972 (23) 
w Tamerfn, 1972 (187) 



Croup therapy 
Group therapy 
•Group therapy 



'p - 0 05 

2 0 05 « p - 0.1 

*^ reduction in smoking 



Percent Abstinence 
End-of- Six 



Treatment 

i<7() 



35 M 
15F ' 

261^ 

30F 

54F 



306 M 
204 F, 

7M 

7F 

16F 



83 M 
53F 



OF (4 wks ' 
/post) 

9F (1-5 wks 
post) 



1 



56 M 
38F 

57 M> , 
43F 

69F 



Months 

<<*) 

MM 
12F 



Lon£ Term ,/ 

K*7e ) 



8M 
12F 



2 mo ) 



23-50F (18 mo)* 



16M 

9F 

85M 
57F 



1 (6-12 mo ) 



(12«mo ) 
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determination required to cease sufih behaviors as smoking and 
overea£ing ; Weight gain is a frequently reported consequence of 
giving up smoking (173). 

THE SMOKING WITHDRAWAL SYNDROME 

Few of t£e studies reviewed here mentioned gender as a-con- 
nection with withdrawal symptoms, and none suggested that 
men and women differ in the severity of smok'ing withdrawal 
, symptoms. However, Shiffman (173) analysed Guilford's raw 
data (82), and stated that 15 of the 18 major symptoms reported 
by subjects demonstrate sex differences (80,173). Thirteen of 
those 15 symptoms were more frequently reported by women. 
Other studies show similar, although not statistically signifi- 
cant, trends. (1417190,215). i,. , * 

* Factors contributing to relapse, such as craving and nervous- 
ness, were reported to be similar for men and women (141).' 
Women who experienced the'greatest craving during the initial 
five djays of abstinence were most likely to relapse (82). Since 
women score higher than meji on measures of anxiety as a gen- 
eral rule, it is possible that they^would ,be more susceptible to 
relapse if smoking had been their cqstomary means of reducing 
such dysphoria. Women may also pay more attention to somatic* 
symptoms than men, as they ma]*e more frequent use of all 
health care servipes, and specifically (because of the relative - 
symptomatology)^ headache and and weight gain (114). 
t It is likely that tj^ abstinence syndrome is a rrrajor factor in 
recidivism during the first few weeks of cessation when jelapse 
is most common, and^hat the number of cigarettes smoked per 
dayis an important variable in determining the severity of the 
withdrawal. The issu^of a gender difference*^ withdrawal Se- 
verity is a major area where re&^Arch j s needed. 

SMOKING AND WEIGHT CONTROL 

Women who smoke are, on the average, thinner than women 
* who do not smoke. The reported mean weight difference ranges 
from 1.2 to 4.5 pounds (7,17,93). Weight gain has been a fre- 
quently documented consequence of quitting smoking, both in 
males and females, (17,37,65,71,141,190,209,215). 

Studies of males have reported weight gains among former 
smokers which i<ange from \ to 12 pounds greater tHan thoe** 
who continue to smoke. In one such study, the authors observed 
that, while 60 percent of continuing smokers gained weight, 
among quitting smokers the observed proportiorf was 85 percent 
(37). These figure^ gave rise to an observed-to-expected ratio of 
1.4, suggesting that those who quit are 40 percent more likely to 
i 
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2 TABLE 13.-^Behavior modification— Smoking: cessation treatment results by 



sex 



Percent Abstinence 



Study 



Treatment 



N 



End-of- Six 
Treatment Months 

(%) (%) 



Long Term 



1. Keutzer, 1968 (105) * , 
t 


Breath holding, coverant 
control/negative practice, 
attention placebo 


73iM 
73F 


18M 
29F 








2. Suedfeld and Ikard, 1973 
(186) 


Sensory deprivation 


3M 

2F • 


100M 
50F 


67M 
*50F 


(? mo.) 




3.,Delahunt and Curran, 
1976 (43) 


Negative practice or self-control 
Negative nrartirp nnH aolf 

nv^uvirc ^la^vitc allU yell 

control 
Control 

Nonspecific treatment 




61 

89 

15 
56 


22 
56 

0 J 
11 


I 1 ' 


4. Tongas et al., 1976* 
t (189) 

r 


Covert sensit., smoke aversion, 
group therapy, combined 
treatment 


38M 
34F 




71M 

'39F 


9 62Mi 
1 32F J 
48M1 
18F j 


2 (12 mo) 
2 (24 mo.) 


5. Russell, 1970 (156) 


Electric shock aversion 


10M 
4K 


70M 
5T)F 




40M 
50F 


(12 mo.) 



9 
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TABLE 13. — behavior modification— Smoking cessation treatment results by sex — (Continued) 
Z r — 11 



End-of- Six 
Treatment -Months 



Percent Abstinen 
^ 



Long Te/ft 



Study 

• 


Treatment 


N 


(%) 






b. Lnapman et al., ly7l iSO) 


Electric shock, self- 










management; post-treatment * 













therapist monitoring: 2 weeks: - 


4M 


75M 


25M 


25M 






. 8F 


100F * 


37F 


29F 




11 weeks: * 


4M 


100M 


50M 


50M 






7F 


86F 




57F 


7 Berecz, 1972 (13) 


Electric shock aversion, 


<56M 


*« 






t * 


imagined vs. real Smoking 


32F 








8. Russell et al., 1976 (159) 


Electric shock and controls* 


28M 


64Mt 










28F 


5^7F+ 







(12 mo.) * 



CO 



"p<0\05 
2 0.05 <p «M0 

•Results based only op^those completing treatment. ^ v 
**PercenJ reduction; little for F; more for M in imagined-smoking cond/ttDn., 
*Two weeks post-treatment. • ^ 
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gam weight than those who continue to smoke; but a significant 
proportion of observed weight gain among men who quit smok- 
ing would have occurred even if they trad continued to smoke. 

ine single major report on lifetime smoking, and weight pat- 
!! r l' n w " me P examined data provided By approximately 
o< ; 000;female members of a national weight-redyction program 
an. Cross-sectional analysis, indicated that' current smokers 
weighed less than nonsmokers^by 1.2 pounds and 4.0 pounds less 
than former smokers. Inhalers we^ significantly less obese by 
o.i pounds than current smokers wh'o did mt inhale. A 40-year 
longitudinal analysis <bf weighT ip relation to reported lifetime 
smoking history revealed that betweeri ages 30 and 50 (the two 
^decades after the majority of those who quit had discontinued 
) sm6king), the former smokers gained more weight/than continu- 
, mg smokers, both for inhalers and non-inhalers. The calculated 
; weight gain after cessation varied substantially bv amount 
smoked^ heavy smokers who inhaled ( .-41 cigarettes) gained 30 
lbs., while light smokers who inhaled (1 to 10 cigarettes) gained 
only 4 pounds. The observed differences in weight persisted 
through age 60. Conclusions of this studv mav not, in fact, be 
directly applicable to the total female population. This study 
raises the issues/6Treporting and recall bias among this obese 
population (mean- group weights ranging froni' approximated 
171 to 180 pounds), ^s well as self-selection into continuing 0 "r 
former srriokers. 

The implications of such studies are important. The image of 
the slender, attractive female pervades our culture and if cer- 
tainly present in tobacco advertising (84). Do women perceive 
weight gain as a.significant and unavoidable sequel to d*fcon/~ 
t.nu.ng smoking? There is evidence suggesting that fear of 
weight gain may keep women from quitting stu^Whg Women 
1 M^Qu° re C0ncerned Wlth w eight than men 'aVe. In the 1975 
NCbH survey, the percentages of female and male smokers who 
responded "strongly ag^or "mildly agree" to the statement, 
being afraid of gaining a lot of weight keeps people from quit- 
ting cigarette^' are shojui in Table 14/ ->. 

Attempts have been made to examine the cause of such re- 
ported weight gains. The mechanism of weight 1 gain with cessa- 
tion of smokmg has not, however, been elucidated. Trahair and 
others fcuwe reported that appetite increased with smoking ces- 
sation, and the resulting increased caloric intake caused weight 
. gain (190). Other studies have suggested that smoking mav, in ^ 
fact, directly affect metabolism. Glauser, 'et al.-studiecTseven 
males before and one month after eessation. Body weight and* 
surface area increased, while heWr^te, serum calcium, sugar, 
and oxygen consumption decreased (71). Conversely, however 



TABLE H.— Percent affirmative responses to statement: "Being 
afraid of gaining a lot of weight keeps people from 
quitting cigarettes" 



Smoking Status 


Women 


Men (<7r) 


Never Smoked 


sy.o 


51 5 


Formerly Smoked 


63 1 


53 6 


Currently S^pked 


59- y 


47 3 



SOURCE* National Clearinghouse for Smoking and Health (M4). 

Sims observed no Change in resting metabolic ra/e, thermic re- 
sponse to exercise or meals, and no change in serum T 3 or T 4 
(175). * * 

Further research is necessary to define the degree of weight 
gain after cessation of smoking, the mechanism^ by which it 
occurs and the ability to modify it by educational or behavioral 
interventions during and, after cessation /rftempts. 

TREATMENT RECOMMENDATIONS 

Perri,etal. recommend that smoking cessation programs with 
a behavioral emphaslf be comprehensive, multifaceted, long- 
term, and that they include self-reinforcement and problem- 
solving procedures (140). Given the difficulty for some women in 
simultaneously dietingaftd attempting to quit smoking, smoking 
withdrawal programs should adopt a total approach to health, 
including advice on dieting, exercise and the immediate benefits 
of abstinence (150), 

Marlatt and Gordon write that relap&fi-ptftential is greater for 
individual's whose daily schedule fails to include'some rewarding 
or pleasurable activity (120). It would appear usefufto attend to 
this issue in smoking treatment programs. 

A social support hypothesis is frequently cited in the treat- 
ment literature to explain gender differences in quitting. It is 
often suggested that women do better than men in programs 
that provide a maximum arrfount of social support, and tend to do 
worse in situations where program support is low or outside 
«ttors rjiilitate against quitting. For example, Resnikoff r et al. 
were able to differentiate, between those women (but not men) 
who did poorly in group-pl\is-medication 'treatment and those 
f who did well using^he Social Introversion Scale of the Minnesota 
Multiphasic Personality Inventory (149). This scale measures 
. the degree ofxliscomfbrt in social situations and the presence of 
I putgoing tendencies. Women scoring high on this scale (shyer, 
^tfaore socially introverted) were less likely to quit than low- 

O \ 319 



t 



scoring women. This study provides- just one example of the 
observation that social support seems tobe of lesser consequents^ 
to rr\en in quitting smoking,&lthough spousal support is impor- 
tant (170). 

As tiyoverall categories in Tables 9-13 show, women do more 
poorly in treatments characterized by less individual attention, 
such as education and pharmacotherapy, Compared with the 
categories of psychotherapy and behavior modification, where 
contact is aalJally maximized in a small group or in an 
individual-to-therapist setting. 

Dubren reports that twice as many women as men participated 
in a television stop smoking campaign, but that fewer women 
stopped smoking — presumably because Of a lack of support (53). 
Guilford found that when men and women participated in group 
programs, spcce^ and failure rates were thesame for both sexes 
(78). When they did not attend group programs, men maintained 
. the same success rates, but women achieved markedly lower 
rates. There 1s, also support for the notion that groups are par- 
ticularly effective for women if they are sexually homogeneous 
(44,78j. Tamerin writes that the group can provide support, em- 
pathy, and shared identification with others going through a 
similar process U87j. The group also provides an avenue for 
affective expression, so that the relevance of cigarettes to psych- 
osocial events and the personal meanfngof giving them up can be 
discussed. Given the differential reaction of men and women to 
quitting smoking,jas well as the traditionally greater willingness 
of women to discuss affective issues, it is not surprising that 
all-female smoking-cessation groups have be^R particularly at- 
tractive. * " * 

Marlatt and Gordon studied the circumstances under which 
smoking relapse is most likely to occur (120). They claim that 
experiencing stress in the form of a negative emotional state,^ 
social pressure, or interpersonal conflict is likely to lead to smok- 
ing among those who are attempting to abstain. The occurrence 
of a full-blown relapse, however, can be attributed to the cogni- 
tive reaction to stress-induced smoking. Many individuals wTio 
are trying to abstain view a single slip as evidence that they have 
failed„rather than as a natural and predictable reaction to a 
stressful situation. Marlatt and Gordon advocate teaching tij 
who are trying to quit the importance of not viewing relaps J 
» all-or-none manner. Rather, they suggest teaching srnokefl 
"plan for a relapse/' to become psychologically prepared to ac- 
cept a slip as a natural part of the difficult procefc of quitting. 

Another factor that appears to influence the success of women 
in treatment programs is smoking by significant others in their 
environment. Kanzler,et al. found a significant trend for women 
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to give»up smoking if no one inr their daily environment was^a 
regular smoker (104), This trend was only slight for men, al- 
though spousal encouragement was related to success in one 
large study of smoking cessation treatment in men (170), The 
influence of the smoking behayior of significant others on female 
attempts to quit h^s been repeatedly pointed out (14,201,204). 
Sensitizing friends and relatives who are smokers to this prob- 
lem, and advising discretion in smoking behavior on their part, 
might increase treatment effectiveness for women. 

CONCLUSIONS y 

Treatment programs should specifically deal with means of 
handling anxiety and tension, ways to combat weight gain, and 
should prepare smokers for mini-relapses. -Social support should 
be maximized. It may be increased through choice of treatment 
modality, networks of "buddies," friends and relatives, and the 
involvement of spouses. 

It should be possible to capitalize on the heavy commitment of 
women to the health care system, both in terms of their own use 
and their role as family provider^. Health professionals need to 
devis£ targeted interventions for women with this in mind. 

<» 

Dissemination of Information About Snfl5l3B£ 




HEALTH ATTITUDES AND BEHAVI0RS 



The extraordinarily serious health consequences, of smoking 
have not deterred almost 30 percent of-the adult female and 37 
percent of the adult male population from smoking regularly. 
Seventy to 80 percent of thfese smokers agree that cigarette 
smoking is harmful, i^ health hazard that requires action, and 
causes disease and death (194). Farmer smokers and nonsmokers 
.take a mtich stronger stand on these three points, ranging from 
87 to 96 percent agreement. Gender differences are very slight. 

The value placed on health compared to other positive life 
goals was slightly lower for smokers than nonsmokers, and high- 
est for ex-smokers'(194)u Out of a maximum factor score of six, 
current smokers averaged 4,66 (M - 4.55, F - 4.81), and nonsmok- 
ers averaged $.82 (M* - 4.68 t F -4.9) and ex-smokers averaged 4.89 
(M =4.78, F= 5.06). The higher scores of women support their 
traditional concern with health in our culture hut they are ln- 
congruent with recent smoking trends (114). 

Fewer current smokers than nonsmokers and ex-smokers re- 
port having personally known someone with toronary he^rt dis- 
ease, lung cancer or emphysema/chronic bronchitis. This finding 
may be attributable to a process of denial. Only about one-third 
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of current smokers admitted knowing someone personally whose 
"health" was adversely affected by smoking while over 60 per- 
cent of nonsmokers knew sucn £ person. Clearly, mechanisms 
must be operating m smokers to reduce cognitive dissonance 
caused by their behavior and their knowledge of the health con- 
sequences of tfreir behav lor. One of these mechanisms may be to 
deny that the health projblems of others are connected to smok- 
ing. ' , 

y A related issue is that of compliance. The term encompasses k 

t host of behaviors, all related to following medical recom- 

mendations! seeking care when serious symptoms appear, tak- 
ing medications, having follow-up examinations and procedures, 
and doing breast self-examination, to name only a few. A large 
number of studies have been performed in this area, and there is 
no evidence that one sex shows greater propensity to be*com- 
pliant than the other (90,1 14). 

Thus, we would have nv reason to expect that women and men 
would respond differentially to doctors' advice to change their 
smoking'behaviors, at leas^jfrom this literature. 
Women in our society are more involved with health care serv- 
^ ices (114K They arrange for those services and act as role-models 
for children. This function would have great information deliv- 
ery potential. 

SOURCES OF INFORMATION 
« 

, There are a variety of ways that people can learn aboCft the 
health consequences of tobacco use. The information gathered 
from and effects of tobacco company advertising will be dis- 
cussed separately below, The major screes of information fall 
into a number of categories. 

health Care Providers 

The influence of physicians and nurses as communicators of 
information and a$ exemplars of healthy life styles has been the 
subject of much research (198). The greater concern about health 
f among women, and their greater contact with health profession- 
als, provides ah obvious avenue of intervention (114). Health 
professionals should be continuously reminded of their potential 
impact and advised to use it to influence women to reduce smok-' 
_ing. Physicians are considered the most authoritative source, 
with the greatest potential foV influencing patient behaviqr. 
From the* self-report of adults, physicians are not delivering 
k enough anti-smoking information and advice. In 1975, a full 64.6 
percent of male and 60.8 percent of female current smokejrs 



claimed that they had never received advice from any doctor 
. about quitting, cutting down, or continuing smoking'( 194 J. About 
, 1-9 percenter" male and 21 percent of current female smokers had 
been advised to quit. Combining advice to quit anqVor cUt down, 
the percentages -ro^feto 34.8 percent of men and 37.7 percent of 
women. In 1970, th<f percentages of men and women who re- 
ported such advice were 30.2 percent and 34 percent, respectively 
(193). A somewhat lower estimate of physician 'advice was ob- 
tained^-from an ongoing nationwide study involving approxi- 
mately 8,000people (184),Advlce to quft or cut down was reported , 
by 22.4-perCent of the subjects, and lack of.advice by 77.6 percent; • 
there were no significant gender' differences. 

A-survey of physicians' opinions about smoking and health in 
the mid-1960s revealed that 38 percent claimed they advised 
"all"^ "almost all" (95 to 100 percent) of their patients who did 
• not have smoking-related disorders to quit or cut down (76). 
Eighty-eight percent of physicians claimed they gave- such ad- 
vice to patients with lung and pulmonary conditions. 

Nurses spend more time in direct patient contact than do 
physicians andean exert a major role in delivering information" 
as well as servmg as exemplars. Most nurses are aware v 0 f this 
responsibility (60,75,135,195). Only 10 perceht of nurses claimed 
to discuss smoking and health with "almost all" or "most" (65 to 
99 percent) of their patients or students (135). Another 21.5 per- 
centclaimed to have discussed it with 35 to 64 percent of patients 
or students. Only 50 percent of current smokers, compared to 65- 
percent each of former smokers and nonsmokers, suggested 
stopping to 5 percent or more of their patients and students. 

While fheidentical question was not asked of nurses in the 1975 
survey, a numbec-of valuable questions relating to exemplar 
status were posed (196). In almost every case, current smokers 
took the weakest position on exemplar role, former smokers were 
in between, and' nonsmokers were strongest. For all questions, 
the proportion of nurses who agreed "strongly" or "somewhat" 
withjjjie statements of exemplar role is reported here, Regarding 
thei^own behavior,«9.5, 91.7, an(f94.5 percent of current, former 
and nonsmoking nurses respectively felt that they should set a 
good example by not smoking. This percentage varied according 
to work location. Lowest percentages were given for hospital 
duty (70.0, 83.3, and 89.2 percent for current, former and 
nonsmokers respectively), intermediate for private physician's 
office (79.9,, 86.7, and 90,5 percent, respectively, and highest for 
private duty (91.1, 91.4, and 94.4 percent, respectively). A 'much 
lower rate of agreement about not smoking in public while in 
uniform was obtained; only 44.4 percent of current smokers, 67,1 
percent of former smokers, and 72.8 percent of nonsmokirig 
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nurses concurred. Nurses believe that it is their reipo nubility to 
convince people to stop smoking (64 percent of-&m#k£rs, 74 per- 
centof former smokers, and 64.& percent of non^mokersj. Approx- 
imately 54 percent of smoke^tel.3 percent of former smokers, 
and 82 percent of nonsmokers said they had tried to persuade 
someone other than patients to quit, and a much higher percent- 
age reported convincing someone nofto start (83.4, 78.6, a'nd 75.8 
)ercent, respectively). Finally, 52.1, 7*. 2, and 85.4 percent of the 
•espective groups agreed strongly or somewhat that nurses 
should be more active in speaking to lay groups. 

Given the possible role modeling effect of female n urses, a need 
exists for adequate preparation of all health professionals in 
smokingand health counseling This preparation should include 
education on the health hazards of smoking as well as effective 
methods of counseling patients. 

There is little information available about the role played br- 
other health car£ providers in dissemination of information or 
discouragement of smoking behavior. Nationwide campaigns are * 
currently being aimed at physicians and dentists to increase 
thfcir commitment to and involvement with this task. Other 
heplth care pro\ ide^ should be encouraged to take a more active 
role and adopt exemplar status as well. 

Educators 

Adult educatqrs include those in schools and colleges, job 
training, community organizations (churches and other reli- 
gious groups< Young Women's Christian Associations, and Red 
Cross, civic organizations, social service groups, cultural groups) 
and in school-based programs for parents. There are large 
number of sources of information about smoking available from 
educators in adult settings and in programs for .parents. These 
have been studied in-depth and reviewed elsewhere ( 188, 198). 
The frequent contact with and involvement of,women in the 
school system should provide excellent opportunities to provide 
female-orieftted information.' ' * 

Peer Group 

This group fs an important, influential source of information 
qn behavior. Evidence is strongest for the effect on initiation 
(addressed earlier in this Part). In two studies of British work- 
ing class women, the peer group was an important source of 
information about smoking and pregnancy (11,74), Other strong 
relationships within the lay adult community have also been 
reported (118,201). * ' 
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Family x . 

Significant others, especially within the family, have been 
shown to be primary sources of information to pregifant women 
- (11,74* The female relative may serve as a particularly impor- 
tant role model for black women (201). Smoking initiation is 
strongly influenced by parental smoking habits in teenagers 
{addressed earlier in thfe, Part). In married couples, smoking 
patterns ^nd to be congftent, this almost enforces a sharing of 
information and makes especialfy important in quitting ef- 
forts that couples stop together or are very supportive of the 
new ex>smoker (77,118,170,216). 

Media: Television, Radio, Film, Newspapers, Magazines 

* 

The use of the mass idedia as a source of information as well 
as a tool in effecting cessation has been extensively developed 
in recent years (55,188,193, 1§8, 202,214). 

Since women are almost exclusively the target audience of 
women's service magazines, effort^hould be devoted to using 
this medium to provide information on smoking and health, ces- 
sation techniques, and clinic availability. These magazines 
have not adequately disseminated information on smoking and 
health. - 

One of the principal reasons suggested for this failure is the. 
power that tobacco companies wield through the economic in- 
centive of advertising (178). Only one women's service magazine 
does not accept cigarette advertising in the United States. 
Frank admission of the economic dependency upon ^uch adver- 
tising has bee n made. Not a singly leading national woman's 
magazine that accepts cigarette advertising in 7 years of publi- 
cation printed an article . . that would have given readers any 
clear notion of the nature and extent of the medical and social 
havoc being wreaked by the cigarette-smoking habit" (178). 
Smith goes on to point out that those magazines that do not 
accept cigarette advertising, or have no advertising at all, have 
done considerably better at informing their readers of the 
health risks of smoking. 

Advertising * 

In recent years^Jyertising in the United States has been 
directed specifically towards the women's market, with themes 
as diverse as the emancipation of women, the first woman (bi- 
blical reference), romantic love, and the independent single 
woman. Most girl smokers have a positive impression of the 



individual pictured in cigarette'advertisements. The latter are 
seen a* attractive i by 6^ percent;, enjoying them>elve> <bv 66 
percent), well dre>>ed (b\ 66 percent), <ex\ i by 54 percent), 
young (by 50 percent/, and health v <b\ 4y percent). There i> no 
comparable data on how girl nun^muker> or young adult women 
vi(ov Advertising i216j 

Thus. adverti>er> have been successful in creating a sense of 
mysterv, sophistication, and power ajx>und the behavior of 
.smoking Although smoking ua< onc*yfrow ned upon for v-omen. 
pe#ple no& respond les> negativelv to a womah smoking <16; 
*There evidence that, for some women, -moking is linked with 
attitudes and behavior^ that comprise a socially valued and 
N-t^ces>ful self-image, and that giving up smoking is a threat to 
tha; imageN 123 j. 

A Tnajoritv of former >moker> and non^mokers of both sexes 
in<fk- 1975 Adult U>e of Tobacco Survey <194) agreed with the 
^t^tement. "Cigarette advertising should be stopped com- 
pletely " The percentages for men were 56.9 percent for 
nonsmokers and 56 4 percent for former smokery and for 
women, 6>*.2 percent for nonsmokers, and 62 5 percent for 
former smokers. However, onlv 42 6 percent of male smokers 
and 42 5 percent of females smokers agreed with the statement. 
It appear> that adult smokers value cigarette advertisements, 
but wh\ thev do— whether for information abd(it brand charac- 
terization and availability, identification with the image por- 
trayed, or some other reason — is not known- Fishbein concluded 
that cigarette advertising influence^ the decision to smoke as 
well as the choice of brand. Furthermore, he points out that 
cigarette adv ertising ma> serv e as a discriminative stimulus for 
smoking behavior Advertising can- influence the initiation of 
smoking, the choice of brands smoked, and the lev el of consumps 
tion. Commenting that the tobacco industry asserts that adver- 
tising serv es only to influence brand choice and not initiation or 
consumption, Fishbein maintains that it is somewhat unrealis- 
tic to assume that an advertisement which can do one of these 
things is not also capable of deing the other. While additional 
research on the effects of cigarette advertising is clearly neces- 
sary, this review suggests that cigarette advertising does affect 
cigarette consumption (63). • 

Restrictions ha>e now been placed on advertising in many 
countries in the world, including the United States. There is no 
uniform agreement that the ban on televised cigarette advertis- 
ing in the United States and the United Kingdom significantly 
reduced consumption However, it is generally believed that 
.each action t>f this sort — including the U S. Surgeon General's 
Reports and the Reports of the Royal College of Physicians, as 



welj as oth'er smoking -control measures such as taxation and 
legiskition-has a cumulative effect on per capita consumption 
(8,1 42,202 ). 




THE FAILURE TO DISSEMINATE INFORMATION 



> Many of the critical evaluations of public health campaigns 
conveying anti-smoking information maintain that little at- 
titudinal or behavioral change is ever effected (188). Fishbein 
' 63> ar *ues that there is insufficient information describing the 
complex relationships between cigarette smoking behavior and 
beliefs, attitudes, and intentions to make this conclusion. He 
further maintains tharit is necessary to know to what extent 
decisions regarding initiation, reduction, increase or cessation 
are under attitudinal (individual, personal) or normative 
(society-influenced* control. The importance of personalizing 
the health message, and the failure of the public to personalize 
the health messages that they have received is emphasized. For 
example, over 80 percent of smokers agree with the statement 
that smoking is hazardous to health. However, on the question, 
"Are you in/any way concerned about the possible effects of 
cigarette smoking on your health 0 " onlv 25 percent of current 
smokers m the 1975 NCSH survey stated that they were "very 
concerned," another 22.6 percent were "fairly concerned," 18.9 
percent were "onlV slightly concerned." and a final 31.9 percent 
were "not concerned" (194), Fishbein maintains that the public 
is not effectively informed about the general danger to'health 
posed by smoking and is even less informed about the connec- 
tion with specific diseases, He concludes that the content of an 
effective message is fourfold, that continued smoking r \\ds to 
negative outcomes, that stopping smoking leads to positn e out- 
comes; that personal relevance must be established, and that 
normative influences must be appealed to by maintaining that 
significant others think art individual should quit. 

Stress at Work * / — 

?ra- 



A general model of stress at work <38> is worthy of consia^ 
tion Examination of the sources of stress at work (Figure 2) 
reveals a number of items that are especially salient for women. 
Discrimination against women in employment, role conflict, au- 
thonty problems, inequity in promotions, exclusion from 
decision-making processes and the "old boys" network have 
been frequently discussed (68). Indivittfual characteristics may 
be considered from a gender viewpoiru^well; for example, 
some types of psychological disorders, suchj as anxiety and de' 
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Sources of Stress 
At Work 



Intrinsic to Job: 

Poor physical working conditions 
Wortcoverioad 
Time pressures, 
Physical danger, etc 



Role In organization. • 

Role ambigyitv 
Role confTTttT 
Responsibility for people 
Conflicts re organizational 
boundaries (internal 
and external) etc 



Carae^valopmant 

Overpromotion 
Underpromotion 
Lack of job security 
Thwarted ambition, etc 



Ralatlonahlpmtwork. 

Poor relations with boss -_a 
.subordinates orcoiieagueW 
Difficulties m 0eiegatmg 
responsibility etc 



Organizational atructure and 
cllmata 

Utile or no participation 
m decision-making - 
Restrictions on behaviour 
(budgets etp > 
Office poU*icsT 

Lackt>f effective consultation, ate 



Individual 
Characteristics 




Tha Individual 

/ 

Level .frf 
anxiefty 




Tolerance for 
ambiguity 

Type A behavioural 
pattern 



Extra organizational 
aourcaa of atraaa: * 

Family problems 
uVe crises 
Financial difficd 



Symptoms of Occupational 
III Health 



Disease 



O o 



FIGURE 2.— A model of stress at work 

O / 
IFR Tr irked by Mte n8W(*) are particu/arfy relevant to female workers. 



Diastolic blood pressure 
CholesteroNevel 
Heart rate 
Smoking 
Depressive mood 
Escapist drmkjng 
jobdissatisfaction 
Reduced aspiration, etc^. 



Coronary 
heart 
disease 
t 




pression, are more prevalent among women than men (48,68$. 
The Type A behavior pattern, which is associated with male 
cardiovascular disease, has been shown to be unrelated to sex 
once socioeconomic status is taken into consideration (172). 

An additional set of stressors originates in the extraorgamza- 
tianal environment. A prospective study of the relationship of 
employment status and employment-related behaviors to coro- 
nary heart disease (CHD) incidence was conducted by Haynes 
and Feinleib (91). Working women scored higher on scales 
measuring daily stress, marital dissatisfaction, and aging wor- 
ries than men. They were also less likely to display tfVert anger 
than either homemakers or men. While incidence rates of coro- 
nary heart disease in working women were not significantly 
higher than in homemakers, an excess, risk of CHD was iden- 
tified among women who were employed in clerical jobs and had 
children^The risk factors for CHD in this group included family 
responsibilities, suppressed hostility, a nonsupportive super- 
visor, aip^ow job mobility over the preceding 10-year period. 

Smoking Habits <g Health Professionals 

There are Wlatively few studies available which present 
gender-specific smoking rates in various professions. Health 
professionals were selected for analysis because they were more 
likely to be a^are of the health consequences of smoking than 
the general public; this group has also been studied more exten- 
sively. 

PHYSICIANS 

The smoking habits of male and female physicians in five 
nations are presented in Table 15. Smoking rates in the general 
population are provided for comparison wh^i supplied by the 
authors. No.breakdowns by gender are available for the United 
States. Separate estimates of smoking rate in a small group of 
women physicians age 36 to 46 at the time of survey (205) and in 
a large sample of predominantly male (93 percent) physicians 
(195) are listed in the table. In addition, the wives of 3,990 
physicians were queried about their own smoking habits and 
those of their husbands; no information is provided on the 
occupations of these women (77). 

Examination of the table shows that smoking rates of 
physicians, both male and female, tend to be much lower than 
general population rates. The only exception is the higher rate 
of current smokers among female physicians in 'Fin/and (200). 
The^pefcentage of current smokers amortg the sample of U.S. 
female physicians .is higher than^that reported in other 
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g TABLE 15.— Smoking habits of male and female physicians in selected countries 



Author 



Country 



Percent Smokers 



Number 



Never 



Pop. 
Est. 



Pop. 

Current Est 



1. Bourke. et al., 1972 (22) 



Ireland 



a^id 



M 1.359 
F 221 



17.9 
51.5 



19 7« 

53$ 



48 5 — 67.6* 
26 7 — 38 6* 



2. Vuon et al , 1 




Finland 



3. Wiihelmsen^A Faith-Eli. 1974 (210) 



4. Aaro et al., 1977 (1) 



Sweden 



Norway 



5. Westlm^Wikstrand et al., 1970(205) l\$A 

6. Greenw^ld'et al , 197 1 2 (77) 



7 USDHEW. 1976(195) 




843 



38 
66 



34 
26 



60 
20 



33 
54 



38 
27 



M 


740 




F 


398 




F 


81 


42 


M 


3990 


32 3 


F 


.3990 


35 3 


M 


363^ 





35.3 
21 7 



53* 
36* 



35.8 



24 

36 



21 



39 



64 1 



•Significant difference between percentages pairid by ( — ) " 

'Stopping rate = former sm , oker \ 

ever smoker \ 

'Sample consisted of physicians and their wives wAosfe profession was undefined, 
percentages estimated from graph, not specified ih text. O » ) * H 

^ jroximate total of M and F, estimated to be 93^ male. O i 

ML 



Pop. 

Former Est 



33 6 
22 2 



12 7 

7.5' 



27 

8 



29 
19 



37 1 — 
38 1 — 



27 1 
20 1 



13.6 * 



43 5 
27 3 



43 1 



34 1 



countr.es and approaches the rates m the general population 
<20o). Prevalence of smoking has a strong relation to 
demographic variables such as profession, income, and 
education. We would'expeet physicians to be >n the highest 
category on each of these variables and, therefore, to have 
lower prevalence rates. Therefore,, it would be relevant to 
examine the cross-tabulations for smoking prevalence bv 
socioeconomic status, according to se* 

bothT™.* t0 studie «/i>rpv.ding comparative data, 

both female and male physic^ are quitt.ng at rates highe 
than the general popuiationrfhe percentage of former smokers 
among female physicians, and estimates of quit "rate are lower 

^3*™'* Phy8,C,anS m a " bUt 0ne ° f the »t«ie7lSS 
Jl * trend may represent a time lag in the smoking behavior of 
uomen as compared to that of men, or there may be a lowe J 
rate among women-phvsicians. fU!t 

dlv Z°n tUd]eS ' fema J e ph - vs,cian * s »">ked more cigarettes per 
da. than women in the general population (1.22). In contrast 

thin th Ph h yS ' Clan r sm0ktd { ™<" -^rettes on the X age 
than their husbands (77,. A greater percentage of the wives of 
Physicians than physicians themselves were smokers ,n even 
a^a r r°ed P t e o X r Pt ^ ° f ^ *™ke 

bST^Sv t iT e,y reiated t0 a * e in the * rou p of 

but -virtually stable across age for the physician-husbands 
Husbands and w.ves tended to have simOar smok,ng habits 
Based on a small sample of women graduates of /single U S 

EE Te ^»^i' e8 - hn,r -. W,kst " nd ' et a '- (205) -ported that 
"nrofes ftP • < a* CUrrem Sm ° kerS bel ° n,?ed to the eate E ory 
above ;?th ^ k a PP° lntment «f assistant professor Z 
abo^e, uith or without board attainment) when ranked on nro 

c aTb JTTr nt - Cate ^ were *Wd s "C 

' no board," /' ' Catl0n n0t P™ fessi ™al appointments). 
s, 0 n aI ? PraCtlCe wlthou tWd certification or profes- 

s'onal appointment), and "not in practice." The "professor" 
Rroup was characterized by greater likelihood „f bemg s ng e 
and.havmg fewer "habits of nervous tension." Compared 
other groups, this group had the lowest depression score" Zr" 
^ommeSthTrh " *" d -ores. The authors 

maTcol ea,, of wt ! men WM th * mf ^ * lm,lar *° their 

Ems w, h fmh ' a,S ° hHVe ex P er '^ed fewer prob- 

lems with ambivalence about sex roles, self-image, or conflict 

an^vscIuTr behaV, ° raI Pattern *" Tht ' Presence '^Ch 
Women m 7^' T^ 0 ™ d " u »t on this generation. 
Women ml. 8. medical .schools are subjected to significant 

fem, ST* P r*7T ° ftt ' n ^P--- -otion^ prob- 
lems and lack of confidence about acK.evingthe goal of gradua- 
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* tioru205). Elemale physicians also experiencejfcgnificant role 
(ToirHicjt (19/ 

T.he rele/ance of indices of stress t6 smoking patterns is again 
one of inference. If smoking^erves as a copin^mechanism— a 
mje ans of*re<iucing negative affect—then it is understandable 
that female physicians, or anf othfer professional with elevated 
SpTess levels, vfaujd have higherxurrent smoking rates than the 
general populace. It 1! also understandable that they might ex- 
perience more difficulty in quitting. 

PSYCHOLOGISTS 

A survey of psychologists in California stat^universities and 
colleges found that female psychologists we/e mu(* mote likely 
to smo.ke than their male colleagues (46). The rate af^oking 
v waf> slightly higher than .in male health proi^ssion/ls, a#id ap- 
proximately the same for female psychologists (38percent) and 
nurses (195) (sje Table 16)/ 

. This'smokinfrrate is significantly above the rate among*pro- 
fessional wo'men in general (25.6 percent) an.d was due to lower 
, cessatioiftates among psychologists rather than higher initia- 
tion rates. The most common reasons given for smoking are the 
stress of work or school, and personal stress. Frieze, et $1. state 
that profession*! women have to exhibit "male-like" character- 
istics in order to survive in their jobs, but that these character- 
istics are often met with criticise and hostility (67). Thus, social 
and occupational denials are at odds with each. other 'Fur- 
thermore., there is evidence that female psychologists face very 
real sex discrimination in the evaluation of their work (67). 

Dicken and Bryson (46) report a high degree of power fan- 
tasies among female psychologists- who smoke. This support* 
Fisher^ finding that female smokers in general seem preoc 
- cupied with the issue of fioyfo^<64). He speculates that cigar- 
ettes'" are ased defensifelj^reai^ feelings of powerlessness 
weakness, and inferiority. * * « 

Elevated' suicide rates are another correlate to the evideAc< 
of excessive stress and difficulty in coping experienced by some 
emale professionals. These higher fat$s, comparec) with th< 
kperal fejnale populatipn, have been observed among womer 
, sonologists, chemists, and physicians (124,164). Factors sue* 
'as a#b},ufttence about success', role conflict an 4 d marginalitj 
were^Herecl as dynamics, However, it is not possible to deter 
mine whether these higher suicide rates are due 'to the self 
selection of suicide-prone women into these and possibly othe: 
professions,* or to the difficulties encountered in professiona 
draining and practice (or to an interaction of both). 
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NURSES 

* A number of studies have 'shown a higher rate of smoking 
among nurses than in the general female population in t\\e 
United States. The most recent assessment of nurses* smoking 
behavior was. conducted in 1975 (199). In Table ,16, srhoking 
habits of nurses are compared with those of adult U.S. women 
and other groupsof'frealth professionals. "~ 

Between 1969 and 1975, the proportion of nurses <tfho were 
current smokers rose from 37 to 39 percent. Every other cate- 
gory of health professional (physician, dentist, and pharmacfstj 
had-sublgtantially reduced smoking rates. The membership of . 
these three professions is predominantly male and current 
smoking rates vary from 21 to 28 percent. If <5Tie examines quit 
rates in 1975 among the four categories of health professionals, 
it is clear that the majority of physicians, dentists, and pharma- 
cists who ever smoked cigarettes have gait-64, 61, and 55 per- 
cent respectively. Among ursesf onlj^ 36 percent have quit, 
which do*, however, compare favorably with adult womerj (34 
percent) and working women (30 percent) (199). 

Noll surveyed smoking behaviors of nursfes by work setting 
(see Table 17) (135). The overall percentage of current smokers 
in this survey was 37 percent* compared to a national average ' 
(for 1966) % pf 33.7 percent in women. Th'ere was a smaller per- 
centage of never smokers (41.3 percent) among nurses in that 
survey than among the female population (56.8 percent), 
suggesting a higher quitting rate at thjat time as well. From 
Table 17 it appears that there is no sel^qtive recruitment into 
thd various nursing specialties; the proportion of never smokers 
is fairly equal across work settings. Differences do appear, how- 
ever, in the proportion of current smokers according to work 
setting. Highest rates of smoking are found in psychiatric and 
pediatric settings, and lowest rates in the four categories con- 
nected to education and community involvement: nursing edu- 
cation, working in the community, elementary or high school 
nursing, and working in a doctor's office. 

In Gr^at Britain, only 26 percent of maternity nurses smoked 
regularly, compared to 37 percent of those in general nursing 
(106). In the United Kingdom, approximately the samS propor- m 
tion of nurses smoke as women in the general population —44 
percent (106,154). * 

Knopf Elkiml reports differences in smoking among different 
types of ward nursing staff. Trained nurses had 41 percent cur- 
rent smokers, learners had 28 percent, nursery nurses had 14 
percent, and auxiliaries had 61 percent current smokers (106). 
Lampman reported a similar excess of smokers among purses 

O 333 

ERIC, 3Ju 



CO 



TABLE 16 — Percentages of cigarette smokers fS), former smokers (FSh and e\er smokers iES) and cessation 
ratio (FS'ES) among psjchologists, nurses, and other selected health professionals 4 J 



Sample N s 

_ . . « \ 

Male and predominantly male samples 
CStV male psychologists 

Eminent experimental psychologists — 90'* male 

(Lawton and Goldman, 1961) 
Psychiatrists — ^ ma i e n<) t reported 

(Tamann and Eisin^er. 1972) 

American Public Health Association male members 
« Eyres, 1973) 

Physicians — 93'? maled'SPHS. 1977) 
T S adult males ( I'SDHEW. 1976) 

Female and predominantly female samples 
CSUC female psychologists 

American Public Health Association female members 
(Eyres. 1973) 
\urses— 9X'7, female ( TSPHS. 1977) 
l*S adult females (I'SDHKW. 1976) 



NOTE ("SIT California State Tniversity and Colleges 
SOl'RCE Picken. V <46) 



ERLC 



\J \j x 



ES FS4CS 



2»* 


2* 




*5 


62 


65 


72 


53 




11 


64 


17 














309 


42 




27 


hit 


i9 


3.569 


21 




10 


' 61 


66 


5,657 


21 




42 


63 


67 


5,702 


39 




29 


69 


42 


86 


38 




19 


57 


.33 


1.973 


31 




31 


62 


50 


2.429 


39 




22 


61 


36 


6.327 


29 




14 


*43 
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jV TABLE 17.- Cigarette smoking status by work setting for nurses 



„. , ; Cigarette Smoking Status Total* 

nork Settim? /■ v. - -. 

* Curren t former Never. Percent N~ 

Surtncal L'nit> • ' , , ., ~\ , V - -- 

Medial Un.ts 9 * :{9 4 «*»« 

Operating. Labor, Del, verv 4 ' 9 999 476 

Emergency Room { o x ,. „ ,. , 

Matern.tw Unit ' ■ 2 " 4o " 1000 **5 

Pediatry Tnn or Sett.n* 6 6 H t Tsl T'! 

Nur«tn K Ldueafion Setting >j r .. c „ ,1 1 Wf> 

In the Community ^ " *' 1001 «» 

Elementary or H, K h School 27. £ I' ^ 

Doctor's Office , , I \ 4 !6 1 1000 

Out-Patient Clinic - *!* 419 999 '«* 

Other and Mixed j7' * 425 1001 >>:} 



1,0" 



•Total N = 6.012 
SOURCE Noll, r E iViii 



aides (95..2 percent female Z m a large metropolitan hosp.tal in 

compared with 36 percent of the medicaUursag«99.3 Percen 
emale 8 Th P6rC - nt ° f * h " * u *f" nurselfk Z cent 
he h lu nu?!' at ld6ntlfying s ^Kfng P w,th,n 

n,gher ' 6 P reValence ln this samplefcan only be 

Compared to other. f/male health professionals^ifrTable m 

• , h ' V aduk WOmen) an ^^low others f^taW-ica* Rdb- 
ut" h 1 nthTBrfT Knopf^d , po, ts 

ST P and ' 

■ domiciliary m.dwve.%have>ticVably lower rates ofs2km e 

s ass^iled'Cth 7 H Ty r° thS ^ f nur' ng 

is associated with taKtog up daity. *mokin«* bn\the degree of 

occupational stress ir»a populate of 300 Br\t,sh Studen - 
nurses was not different for smdtk ancf nonsmok* (92, Th» 
finding does notru.e^ut thef^ <rf smoking 8 a s trls 
reduction mechanism, however*^ ' ' - " 

am 0 nnJ r faCl ° rS wh,ch #f ht contflrfffe; a high smoking rate 
=h^ f ^t,on ,n profesLnal 

nu^seTbuUt h f h6 K alth C k ° nS ^r^° f " m <*> n * '»*Wh among 
Inforl i?u S ^ n Sh ° Wn that " student «.«"ea are less well 
informed thy med.cal studepts (154). Nurses who quit . mdking 
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do cite protection of future health as a major reason (75,92). 
Nurses who smoke are less likely than nonsmokers to agree that 
not smoking is a preventive measure against cancer ( 106). Simi- 
lar refusal to acknowledge health risks of smoking is found 
among smokers in the general population (194). Whether this 
represents a real lack of knowledge or a method of reducingj 
cognitive dissonance through denial is unknown. The problem is 
particularly critical for nurses (an8 other health professionals) 
since they serve both as exemplars and as providers of informa- 
tion (1061. 

The Pregnant Smoker— a Special Target 

The pregnant woman is in a unique life situation. Every sub- 
stance she ingests and every behavior that she manifests can 
affect the present and future health status of the fetus she is 
carrying. If she smokes.Uhe nicotine, carbon monoxide, and hy- , 
drogen cyanide which she inhales all cross t"he placental barrier 
and enter the bloodstream of the fetus. The risk factors for both 
mother arid fetus have been extensively reviewed elsewhere in 
this volume as well as in previous reports from the Surgeon 
General 1 198). (See also Pregnancy and Infant Health in Part 1 1 
of this Report). 

It is estimated that between one-quarter and one-third ot 
pregnant smokers quit smoking for the duration of pregnancy 
and that another third cut down. 

This section reviews the current literature on source) of in- 
formation available to the pregnant smoker, summarizes avail- 
able data on prevalence of current smoking and smoking cessa- 
tion during pregnancy, and discusses the problem of cessation 
from a behavioral viewpoint. . » 



SOURCES OF INFORMATION 

. The same classes of information discussed in the previous sec- 
tion are available to the pregnant smoker. How the pregnant 
i smoker uses these sources.and her degree of confidence in the 
\ information provided seems to be a function of socioeconomic 
status and parity, 'information is distributed through health 
professionals (primarily physicians and nurses), peers^and fam- 
ily community resources, and the media. 

'Women in lower socioeconomic classes tend to rely more on 
lay referral systems, such as peers and family, than upon mass 
* media or medical sources (10,74). Personal transmission of in- 

formation seems to be more highly valued and readily adhered 
- to (71). Middle and upper class women are more likely to utilize 
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impersonal sources such as mass media and physician-supplied 
information (74). 

In one studyof predominantly working class British women, 
the mode of exposure'to smoking information ranked as follows! 
84 percent had seen it on television; 65 percent were told by 
• famil^or friends; 52 percent ha'd seen posters and leaflets; 37 
percent had been told by husbands; 34 percent used books and 
magazines; and 25 percent had been told by a medical source ( 16 
percent from a doctor, and 9 percent from a nurse) (11). The 
authors comment that television, posters, and leaflets are in- 
/ adequate for the delivery of statistical information; "books, 
which are better sources, werfc used much less than these other 
sources. Baric and MacArthiir present a discussion of health 
norms in pregnancy (10). Seventy-nine percent of the sample 
were aware of some norm relating to smoking in pregnancy: 39 
percent thought they were expected not to smoke at all, and an 
additional 40 percent thought they were expected to reduce 
their smoking. All of the women coUTTname at least one source 
of information; 98 percent had been expos*k$o mass-media 
Messages to quit smoking. Smoking seeRjejtTto be undergoing a 
change in norm status, from generality to speciffc+ty, i.e., from 
being a general health menace to one^with specific conse- 
quences, such as a threat to theQ^^alth oRthe baby. 

The issue of normative behavior in^mp^ing and personaliza- 
tion of message should be crucial to informational campaigns 
according to Fishbein's theory (63). Social support from a spouse 
should also be critical, as would be involvement of significant 
others. 

Women about to have their first baby are more likely to be- 
lieve educational materials than multiparous women (11,50). 
This finding suggests that different modes of intervention or 
different emphases shpuld be develop/d for pnmiparous and 
multiparous women. ' 

Physician Advice 

The physician rep^sgnts one of the most knowledgeable fig- 
ures the pregnant woman will encounter as a source of informa- 
tion. Consequently, estimates of the frequency with which the 
physician delivers advice on smoking are of importance. 

Three such estimates are available /rom national samples in 
the United States. In the first study, conducted in the mid- 
1960s, 37 percent of physicians reported that they advised all or 
almost all (95 to 100 percent) of their pregnant patients to quit 
smoking or cut down sharply. Obstetricians were more likely to 
deliver $uch advice^to pregnant patients (49 percent; than were 
physicians in general practice (38 percent) (76). 
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* Neonate Coronary Chronic Pulmonary Lung 
Death Artery Bronchitis Emphysema Cancer 
Disease 



FIGURE 3.— Belief* of OB-GYN specialists about the association 
of maternal smoking with neonatal death and other 
selected diseases * 

SOIRCE Danaher B G 40> 



The PhvNician Advice Survey conducted bv the Center for 
-Disease Control examined the beliefs and behavior of physi- 
cians specializing in Obstetrics and Gynecology (OB-GYN) in 
the United States (40). The OB-GYN specialty practice includes 
preventive medical care in the form of specific suggestions re- 
garding hygiene and family planning and. during pregnancy, 
active participation^! directing perinatal care (40). The beliefs 
^ of OB-GYN specialists about the relationship between maternal 
smoking and neonatal death are presented in Figure 3, along 
with their belief about some of the more common diseases as- 
sociated with smoking. Because neonatal death can result from 
a great many factors, the attribution bf causality is somewhat 
lower than for the other conditions represented. However, it is 
notable that 23.6 percent of the physicians deny the existence of 
any relationship. Congruent with the estimate from the 1960s, 
45.3 percent of OB-GYN specialists in this survey claimed to 
instruct all or almost all of their patients to quit or cut down on 
amokij^; (see Figure 4). Another L3.1 percent delivered such ad- 
vice to most or many (65 to 95 percent). A noticeably smaller 
fraction of physicians who are current smokers deliver this 
message than ex-smokers or nonsmokers. 

The 1975 Survey of Adult Use of Tobacco, sponsored by the 
National Clearinghouse on Smoking and Health, included a 
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<n = 3208) 



Current 
Smokers 
(n =622) 



Former 
Smokers 
{rv=^i87) 



Non- . _ 
Smokers 
(n = 1404) 



FIGURE 4. — Percentage of patients advised to quit or cut down 
their smoking bv the smoking behavior ef the advis- 
ing obstetrician-gynecologist . 

SOURCE Danaher, B G 1 40i 

questionnaire directed at smoking habits in pregnant women. A 
jDrehminary analysis of the results has been made (89). Out of 
12,029 respondents interviewed in 1975, a total of 1,225 women 
(814 current smokers and 411 former smokers; were adminis- 
tered questions about their smoking habits during pregnancy. 

Each of the 983 respondents (664 current smokers and 319 
former smokers) who had ever been pregnant was asked 
whether her doctor suggested that she qujt smoking or cut 
down during her last pregnancy. Table 18 displays the results 
by year of last pregnancy. The percentage of women reporting 
such^dvice from their doctors rose steadily^ Only 14.6 percent of 
women who had last been pregnant from 1965 to 1969 claimed to 
have been advised by their doctor either to stop or cut down, 
23.7 percent of women last^pregnant from 1970 to 1975 remem- 
bered such advice. The/se estimates are considerably smaller 
than those supplied by physicians themselves (40,76). There are 
several possible explanations'for the discrepancy, the women 
Q were reporting retrospectively, and memory may have been dis- 
• t'orted; a selective under-reporting of aclvice may have occurred, 
or the populations of pj^icians and patients may be entirely 
nonoverlapping. Retrospective data have been shown to be un- 
reliable in one pre/nancy study (49). Unfortunately, sample 
sizes were too sma/1 to provide reliable estimates of" the per- 
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TXBLK I*.— Distribution of responses of current former 

smokers who were e\er pregnant to the question 
"Did \our doctor suggest that >ou cut down or stop 
syokmg cigarettes during \our last pregnane)?" 
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centage of v. ynien w ho fallow ed the ads u e of a ph> mc ia/i to - top 
-moking dunng pregnanes Sm h data might haw- yielded an 
estimate of*the effer Usenet of *uch ads He 

In -urn, oser .Vi j>e re *-n t «>f p^SMeun** Maim to adsi^e their 
pregnant patient- to enm.nate or *harpl\ curtail their -mokmg 
during pregnanes, hut a m»n h ^mailer percentage of pregnant 
women recall *uch ads ice 

J 

l*RE VALENCE OF SMOKING AND yrJTTINfi M'KIX<; 
PREGNANCY 

The pres alence of ^mokmg in pregnant women ««hefore special 
cessation effojt*» should be roughly equisalent to the pres a- 
ience of *moking in the female population in the ^ame age 
range, curetted for MKioeeonomic *tatu* f Ten studies con- 
ducted in deseloped countries reported between lf*71 and H*7.i. 
>how a range from 2>l 4 percent to 47 o percent in prevalence of 
tobacco u>e f 14.o The medwm rate is 42 7r» percent smokers for 
the entire sample A ^urs ey Uondta ted during the course of the 
pregnanes j of pregpant women who represent a cross sec- 

tion erf the genera^ population in the Ris ersjde-San Bernadino- 
Ontario (California) area wa- recently completed ( 10*) Prelimi- 
nary result- indicate that 44 percent of all women surveyed 
either continued to *moke during pregnanes or had smoked he- 
fore, bu!t not during, thi^ pregnanes Since the precise tirne/o( 
• cessation not clear, a more eon^ei s at is e estimate i* that^i..'* 
percent of women continued to ^m'oke for the duration of theur 
pregnanes Thi^ estimate i- well within the range of those de- 
nsed from the Population Report analysis t \ 4",) 



There is a paucity of race-specific inf3rmation on smoking 
prevalence during pregnancy. Niswander and Gordon (134), in a 
study encompassing 14 U.S. cities, reported greater prevalence 
of smoking among white than black women (53.65 percent vs 
41.85 percent, respectively). This is a high estimate and reversal 
. of the prevalence rates presented in Table 7. The finding , s simi- 
lar tc the previously presented .data, in that white women 
smoked more cigarettes per day than black women: only 3.3 
percent of black women smokers consume a pack a dav or more 
compared to 13.4 percent of white women in this study. Smoking 
is slightly less prevajent in Mack than in white women in the 
• sa mple of K'uzma and Philhpfe ( 108J, 57.3 percent of black women 
arfd 53.3 percent of white women have never smoked. For His- 
panic women, the percentage. ls.grrmewhat higher, 61.9 percent 
never-smoken*. Table 19 summarizes the results of 11 studies 
reporting rates of discontinuing smoking during pregnancy. 
The overall rate of cessation among regular smokers ranges 
from 0.9 percent to 35 percent, which is the figure most'often 
anecdotaUy cited. The median is closer to 20 percent. 

Only one study provides ethnic data on smoking cessation 
during pregnancy (108). In this study, it should be remembered, 
stopped smokers are women who smoked prior to/but not dur- 
ing the pregnancy, so that quitting may not have been 
pre^nancy^specific. Rates are very similar for white, black and 
Hispanic women: 24.5 percent, 24.9 percent and 28.7 pelcent, 
respectively, were stopped smokers in this study. 

Even acute abstinence, from cigarette smoking mav be of 
value, if it occurs immediately prior to giving birth. In the 
Lnited Kingdom, women are often admitted as earlv as 48 hours 
before elective delivery; abstaining from smoking for that 
period of time was found to result in a net percent increase in 
available oxygen as COHb was excreted (42). Such a temporary 
benefit may actually be critical under acutely stressful condi- 
tions, and where there is chronic placental insufficiency. 

Cutting down on smoking during pregnancy would appear to 
be better than no change in behavior, especially for those ad- 
verse effects upon the fetus which show a dose-response rela- 
tionship. However, cutting down on number of cigarettes does 
not always imply a reduction in delivered dose of nicotine or 
other tobacco smoke constituents (79,80). When smoking behav- 
ior was measured over the course of pregnancv in "regular 
smokers (5 to 30 cigarettes per day for at least 5 years), .a de- 
crease in number of puffs per cigarette occurred as pregnancy 
progressed (6). Like puffing rate, the COHb concentration also 
decreased over time in pregnancy. However, in these subjects ' 
there was^ significant change in nicotine dose extracted from 
q • " , '341 
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* TABLE 19.— Percentage x)f current smokers who altered smoking behavior during pregnane} 



7 Baru & Mat Arthur. 1977 s ■ 10i 

x I)«»rio\an, 1977 i 49) 

9 Yankelovich et al , 1977 <21fi> 



N 



Author and I)ate 

1 Kullander & Kallen. 1971 1 107) 2,ko^ 

2 Andrews <fc McGarr> , 1972 i 4> 6,7'H 
i Butler et al . 1972 <2tf 

4 Schwartz et al, 1972 i 171j 

5 Baru et al , I976 1 % 
*> Graham. 1978 (74> 
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1 1 
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Ti 1 



*2 0 




No Miscellaneous, 
Change or Comment 

97 -0 5 Initiated 
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Quit b> end of 4lh month 
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TABLE 19.-Percentage of current smokers who altered smoking behavior during pregnancy-Continued 



Author and Date 



10 Hams, 1979 *89) 



Change in Smokin g Habit — Percent of Women 
Cut : 

v , ^ Quit Down *o Miscellaneous. 

' Temporarily Only Increased Change or Comment 

409 2 26 5 * " " 



24 * 



^ ,11 Kuzma & Phillips. 1979 '10*, 4,249 25 1' 



36 9 i *3 9 changed- brand or 

/ switched to filter cigarettes 
I 82 2 of quitters resumed 
smoking after delivery 



13 4 of quit smokers were 
again smoking at 1-5 mo 
po^t-delivery 



NOTE 'These two studies may be composed'of o\erlapp,njt sample, 

d?n^ r :X;; n *** ^ «*c»rred . 965-75. reported ^ok.n* euhe r before 

'Percent who smoked pnor to. but not dunn* this pregnancy, calculated as part of smoker sample 



•u. 
10 




o 

ERIC 



\ 



the cigarette over the duration of the pregnancy. Some* alter- 
ation in puffing pattern, presumably in inhalation, produced 
the compensation. Thus, caution must be exercised in the in- 
terpretation of "cutting down." 

There is even less information available on the percentage of 
quit-smokers who return to smoking after delivery, TaWe 19 
provides two extremely divergent estimates: 82.2 percent (89) 
and 13.4 percent (108). Because we" are dealing with relatively 
small sample sizes, the reliability of such data is not* very high. 
Much more information must be accumulated before any firm 
statements abQut recidivism can be made. Women who quit dur- 
ing pregnancy have an excellent opportunity to change a behav- 
ior for life, with benefits both to themselves and to their chil- 
dren (see Recommendations). 

PSYCHOSOCIAL FACTORS IN QUITTING 

Health reasons, primarily centering around preventing harm 
to the fetus, are most often given as reasons for quitting. Yan- 
kelovich, et al. r 216; report that 62 percent of young women 
smokers believe that smoking can harm the fetus and norms 
against smoking have been discbssed (10). The sickness experi- 
enced as a part of pregnancy can also be a reason to give up 
smoking (11). It has also been reported that women who smoke 
before pregnancy show a signifi«fantl> increased incidence of 
appetite cravings and aversion^, b'hich may be associated with 
quitting (41). 

A closely related aspect of maternal health is weight gain, 
Preventing excessive weight gain has even been given as a rea- 
son to continue smoking during pregnancy (50). Baric and 
MacArthur included control of weight gaih as a norm during; 
pregnancy, 24 percent of this, sample expressed awarenes^of 
social expectations in this area (10). The issue of how much 
weight it is appropriate to gain in pregnancy vanes according to 
time and culture, so the generality of this finding is unclear. 

Little is known about problems in quitting during pregnancy. 
. The role of cigarettes as stimulants or terrsion reducers may be 
altered during this period. Abstinence symptomatology has also 
not been documented. 

A composite picture ofthp successful quitter has been drawn 
.by'Baric, et al. and alsob^uzma and Phillips (11,108). Bancet 
al. list educational qualifications as being positively related to 
quitting, followed by sickness fn early pregnancy. Other distin- 
guishing characteristics are smoking fewer cigarettes before 
pregnancy (also 'see 49,171), having started smoking at an older 
age, having ^topped previously for at least 6 months, having 
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heard about harmful effects of smoking from more, sources, 
firmly believing that smoking was harmful to the baby, and 
finally, being encouraged to stop or being joined in the cessation 
effort by their husbands (47,166). 

Kuzma and" Phillips identified a number of similar character- 
istics: higher educational level; greater family income; being 
married; being employed; more frequent, church attendance; 
having a spouse who does not smoke; and no illicit drug use 
(106,108). 

The characteristics described— advanced educationai level, 
•higher socioeconomic status, wider information base, belief in 
stopping for the sake of the fetus, and spousal support— aH fit 
with a model of behavior change involving information, per- 
sonalization, and social norms (63). 

Three studies evaluate smoking cessation interventions for 
pregnant women (11,41,49). Tables 9 and 10 show reported abs- 
tinence figures for, two studies. One study (11) showed no dif- 
ference between intervention and control groups, and thelsec- 
ond study (41) showed 50. percent abstinence at 9-month follow- 
up for those completing treatment (11,41). This latter cesult is 
very encouraging but is based on a very small sample in an 
affluent community where the aforementioned factors of educa- 
tional level, high socioeconomic status and orientation toward 
professional advice are operative. 



RECOMMENDATIONS 1 

The qjeceding discussion has revealed a number of findings 
which may be usefrfT in improving methods of reaching the 

. pregngnt woman antl offering her cessation interventions. 
' 1. Pregnant women seem to know that smoking is harmful to 
health, and most acknowledge that it can be directly harmful to 
the fetus. This information about the baby's health should be 
made as specific as possible, and the mother's own health should 
be intricately interwoven in the t&ml Quitting is for the good 
of both mother and baby, not the baby alone. The harmful as^, 
pedis of snwking and the benefits of not smoking must be 
equally emphasized. ■> . * 

2. Mass media, such as television and film, are particularly 

> good avenues for portraying, women of varying ethnicity in a 
number ofgeographical and socioeconomic settings. Because of 
gender identification it is important to utilize women as the 
transmitters of information and advice. Information should be 
dispensed by as many different sources of contact in' the pre- 
natal clinic (or doctor's office) as possible, not solely by the' 
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% V physician. The awareness of various health professionals 
; t ♦ ^shquld be t^rised in this regarjj. * . "\JCT 



3. Social nfrrms and lay referral systems should be used as* 
* part of information dissemination anj| modeling influences. 

This is particularly true for women of l#ver socioeconomic^ 
status. It'is important toMnvolve* the father of\he Child in the 
* normative- belief system* and Jin a direct supportive effort of 
quitting This shotrtd be particularly timel/intrn^ra wl^en more 
and more couples are experiencing pregnancy afid birth *is a 
ro- person process. « 

4. -M<ich more emphasis mus£ be placed on permanent smok- 
ing cessation rather tharf just (during the time of pregnancy. 
Positive aspects of^l^^a^n/ng an ej^smoker include better 
hea-lth for, the mother aruTchild aptl the/future impact of role^ 

, modeling rus the* child grtfws. 
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,Summ^n, - /\ 

1. The percentage of- 17- 18 >ear old women who smoke has 
shown a- sj^ady ruse between J968 ancf L979. It *now appears, 
however, that ; the t increas*e in smokum preyalence among^ 1 

\42-18 ( '>ear ojd females has leteled^ oft\pd begun to dechm 
* ^B ^njffiv ojnen -boiji after 1962'snow a substantially reduced \t 
*' N» tlun °f stnoking and will probably have a much lpvVer prev\ 
' "lence of smoking as adults'. ; 

2. Those \oung women who do begin to smoke are'starting to 
.« smoke regularly at a younger age, w r ith rriore than half of the 

, male and fertiale atjo-lescehts who begin to kmoke starting before 
the 10th gracfe. , . * 1 * . A 

- * 3. The earJier tobacco* \i used aod the greater the numf^ of 

- cigarette* smoked pe^ day, the less likely an attempt to quit will 
» t be su^c&ssful. ) s t K ~ * ^ 

4. The percentage of women smokers who smok^more^than 
one pack pe^r day is increasing. ^ * ) * I 

5. AdolesCentandadultwomenaremorelftely to^elo^'far' 
''and nicotine cigarettes, smoke fewer cfgarfcttes per day and in-, 

^ fyale less deeply, than do men, but the differed between the 
<* sexes m the*e patterns of smoking is decreasing". Adolescent 

*< * and'adult black women are more likely to be smokers than their 
\yh^e peers, but they Smoke fewer cigarettes "per day.* 
* ' 6. f Ado»lescents from low income' families, single parent 

i families, afiW families with lower parental educational levwytfe 
t * . more likely to l^com'eNsmokers'. 

l\ Fe'male afid male xulolescents are more likely to bejj?in 
smoking if a/parent or oldeX sibling also smokes. 

3*0 
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8. Adolescent smokers'asspciate with pe&s who smoke, and 
nonsmokers associate with nonsmokinft^rarir 

9. Adolescent girls overestimate the percentafc^of their peers 
. wKo smoke and they have a very positive image onEft* people in 

cigarette advertisements.Vit they are'less likely thahvadales- 
cent boys to see smokip^ as a social asset. \ 

10. -Adolescent girl/w^o Smoke tend to be more outgoing?^ 
feel lessabjejto influence their future. 

11. /Adoiesc/nfts experience stress dlie to feelings of unattrac- 9 
tivenfess, incompetency >o school achievement and personal re- „ 
1 itjtfns, limited opportunity for rtfrsonal growth and concern" 

*er future social and economic roles.*Thrs stress may be the 
n)mechanism producing the increased rates of smoking 
^grodps. 

12. The factors associated with successful quitting by adoles- , 
cents of either sex are lower number of cigarettes smoked per 
day, higher educational aspirations and achievement, greater 
acceptance of the health risk of smoking, and having more 
nonsmokers among their friends. 

13. It is possible that women and men modify their smoking 
in order to maintain ay^onstant nicotine level. - s 

14. Women^afle mo* M^lv tKan men to smoke iryo^der to 
reduce stress. «■ _^ TSy I 

15. Worrien at higherS^ducatioA and inconw? levels \re more 
lively to succeed in quitting. Additional factors associated with 
successful quitting are a strong commitment to change, the u</e 
of behavioral techniques and reliable <*>cial support for quit- 
ting. Women fcave been reported to show lpwer rates than men 
of successful cpssation following organized cessation programs, 
a difference which is less apparent those.progr^ms that in- 
clude social sup]toA. 
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